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BRIEFLY TOLD. 
— —— 

ANNUAL MEETING, Society OF Gas LIGHTING.—The annual meeting 
of the Society of Gas Lighting, which was brought off the afternoon of 
last Thursday in ‘‘The Arena,” New York city, was well attended. 
The election of officers for the ensuing year resulted as follows : 


President—Mr. Eugene Vanderpool, Newark, N. J. 
Vice-President—Mr. A. M. Smith, New York city. 
Treasurer—Mr. D. D. Flemming, Jersey City, N. J. 
Secretary—Col. F. 8. Benson, Brooklyn, N. Y. 


Appropriate minutes were adopted respecting the late Mr. George 
D. Cabot, of Lawrence, Mass., who joined the Society as a non-resi- 
dent member, April 8th, 1880. His death occurred the 18th of January 
last. The annual reports of the officers showed that the Society was 
never stronger, and that the outlook for its greater development was 
never fairer. The annual dinner was heartily enjoyed. A feature of 
the session was the rousing welcome accorded to Secretary Benson, 
whose stories of the glories of California, its climate and its people, “Are 
well worth hearing. 


Storm Lessons.—The ony of gas flow and the directors of 
electric lighting currents, whose domain in either instance is along the 
north and east Atlantic Coast, will agree with us in the assertion that 
the end of November and the first of December, both last past, were 
times of trouble to each. <A thanksgiving season that was ushered by 
rain, accompanied by deep, heavy snow, and dismissed by howling 
gales and driving rain, is not often the portion of those who dwell in 
the ‘‘dying”’ East ; but such were the conditions that confronted its 
denizens, between the dates of November 24th and December 4th. 
Having experienced the storms, perhaps a look over the results, so far 
as these may concern those affected by gas and electric supply in the 
districts thus ministered, will be of interest. Take New York city, for 
instance. Towards the morning of Sunday, November 27th, the ‘‘2, 
candle power, nominal arcs,” that blink on fair nights and mornings 
over the curb lines, were pretty much out of service; and the lines of 
transportation that were at all moving were those that depended for 
their motion on a steam-moved direct cable—not that such motion was 
satisfactory to those who traveled; but it was motion all the same. 
Meanwhile the gas lamps were at work, even though the illumination 
evolved by their burners was more or less obscured by the snow that 
lodged on the panes of the lanterns. And it is quite satisfactory to 
note that the public lighting agencies which held their own in best 
degree were the Welsbach outdoor burners. In fact this, the first im- 
portant or severe storm-series that has beset the outdoor Welsbach 
burner in this locality—New York and Brooklyn—proves that it may 
be safely depended on “to do its work well in fair weather or foul ; and 
the sample test in such respect covered a number of lamps that mount 
high in four figures. Then, if we consider the relative damage done 
or occasioned by the storms, of rain, snow and wind—all of exceptional 
severity—to the plants of the gas and electric lighting interests, it will 
be shown by the records that the damage to the latter was at least four 
times to that of the former. Electric lines were thrown to earth 
everywhere in the districts affected by the unseasonable vagaries of the 
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atmosphere, to the confusion of those supplied by such lines with 
‘light, heat or power ;” but we have only one record of an overturned 
gasholder—a weak, miserable vessel owned by the Consolidated Gas 
Company, of Baltimore, Md.—that had such a history at home for some 
time as to cause it to be known in the trade as ‘‘careen, No. 1.” It 
may be said that the comparison as to electric overhead lines and gas- 
holders is unfair, for there are many of the former and few of the 
latter ; but the fact remains that the district affected by the recent severe 
storms is dotted or marked by not less than 350 holders of all sorts and 
conditions—ranging in magnitude from the giant at Ravenswood, L. I., 
to the pigmy at Lewiston, Maine. The lesson of the late unseasonable 
storms, and their exceptional severity, seems to be that those concerned 
in the condition of gas plants know full well how advantageous it is to 
think of to-morrow in their constructing of to-day. 





DEATH OF COLONEL JAMES FRANCIS.—We regret to report the death 
of Colonel James Francis, who passed away at his home in Lowell, 
Mass., the morning of the Ist inst. Deceased,who had been prominent 
in the direction of the Lowell Gas Light Company for a long period, 
was born in Lowell, March 30, 1840, where his tuition was gained in 
the public schools. In his 20th year he entered the shops of the 
Lowell Machine Company, in whose service he remained until April 
20, 1861, when he enlisted in the Second Massachusetts regiment, 
serving with distinction throughout the war of the rebellion. In 
August, 1865, he retired from the service, with the rank of Lieutenant 
Colonel. The following September he accepted an appointment on the 
engineering staff concerned in the construction of the Hoosac tunnel, 
remaining in that work until 1866, when he entered the engineering 
service of the Locks and Canals Company, of Lowell. His promotion 
in this corporation was consecutive and rapid, and with it he remained 
until his death. At the end he was the Company’s General Agent. 
The Colonel was a respected member of the American Society of Civil 
Engineers, of the American Society of Mechanical Engineers, of the 
Boston Society of Civil Engineers, and of the Institute of Civil En- 
gineers of Great Britain. He was also prominent in the best business 
and social life of eastern and central Massachusetts. He is survived 
by a son and daughter, and by a second wife. 





Notgs.—Rumor which will not down is to the effect that New York 
capitalists are very persistent inquirers for control in the shares of the 
Consolidated Gas Company, of Baltimore, Md. Any of our readers of 
a speculative turn of mind may take it for granted that they will not 
be much out of pocket if they can secure stock in the named Company 
at anything under 70.—tThe shares of the Conshohocken (Pa.) Gas 
Company also seem to be in demand just now, the franchise of which 
concern is apparently needed by the people who are moving to concen- 
trate or consolidate the gas interests of a certain suburban side of Phila- 
delphia.—tThe proprietors of the Mutual Gas Light Company, of 
Savannah, Ga., have notified the consumers and residents of their 
district that from January 1, 1899, the gross rate will be reduced to 
$1.50 per 1,000 cubic feet, less 10 cents per 1,000 for prompt payment— 
on or before the 10th of the month. There are over 2,500 gas cooking 
stoves in use in Savannah.——Advices from Montreal, Can., indicate 
that the properties of the Montreal Gas Company and those of the Mon- 
treal Royal Electric Company are soon to be amalgamated. The capital 
of the former concern is $3,000,000; of the latter, $1,500,000. If the 
prospective deal goes through the joint capital will be $10,000,000. Of 
making many securities there is no end.—Mr. Poor and his friends 
seem to haveencountered a backset in their proposition to unite the gas, 
electric light and electric traction interests of Staunton, Va. Failing 
to absorb the old Gas Company the consolidating interests threaten to 
build an opposition gas works ; but they won’t.——There cannot be 
longer reasonable doubt that the Philadelphia syndicate will in short 
time acquire the is oe of the Washington (D. C.) Gas Light Com- 
pany and of the United States Electric Lighting Company of the same 
city. Mr. McLean wants to retire. ——The Carolina Cas and Chemical 
Company, to operate a gas plant in Raleigh, N.C., was incorporated 
last month by Messrs. A. McDowell, R. Green, W. S. Fulford, C. W. 
Billinger and S. C. Braggard. We wish them luck. 








The Value of the Calorie. 


———<— 


A correspondent of Engineering points out that in works on physics 
the calorie is the amount of heat required to raise the temperature of 
1 gramme of water from a temperature of 4° to that of 5° C. ; its value 
being thus 0.00396 British thermal units. In works on the steam en- 
gine, and similar manuals, showing both French and English, the 
calorie is generally taken as the amount of heat requi to raise 
1 kilogramme of water 1° C. ; its value being thus equal to 3.96 British 
thermal units—a value 1,000 times greater ~ ha that first named. He 
wishes to be informed as to what means are taken in French practice to 
avoid confusion between these two values of a calorie. 





Acetylene.--The First of a Series of Four Lectures, by 
Prof. Vivian B. Lewes, before the Society of Arts, 
London. 


Lecture No. 1.—The History of Acetylene.— Methods of Formation. 
—The Chemistry of Acetylene.—The Part Played by Acetylene 
in Ordinary Luminous Flames. 

At a meeting of the Royal Dublin Society, in March, 1836, Edmund 
Davy, who was at the time Professor of Chemistry to the Society, first 
described acetylene gas, and experimentally demonstrated some of its 
more remarkable properties. In the autumn of that year, at the Bristol 
meeting of the British Association, he read a paper upon it, showing 
that when the metal potassium was made by heating a mixture of cal- 
cined tartar and charcoal in a large iron bottle, a black substance was 
frequently formed which was readily decomposed by water, and yielded 
a gas which we now know as acetylene, but which he at that time 
christened bicarburet of hydrogen. It was in this paper that the author 
pointed out that on account of the brilliancy with which the new gas 
burned in contact with the atmosphere, it was admirably adapted for 
the purpose of giving artificial light, if it could be procured at a suffi- 
ciently cheap rate. 

Twenty years elapsed after Davy’s discovery before any important 
addition was made to our knowledge of acetylene ; and although Quet 
and Boettger made some observations on the formation of metallic 
acetylides in 1857, it was not until Berthelot’s classical researches upon 
this compound, extending from 1859 to 1862, that anything was 
definitely known as to its true composition and method of formation. 
It was Berthelot who showed that acetylene was formed during the de- 
composition of many organic substances by heat, and that ethylene, 
methane, alcohol and ether all yielded this compound when passed 
through heated tubes, and that it was therefore almost invariably found 
in the products of the destructive distillation of organic compounds ; 
whilst he finally demonstrated the possibility of synthesising acetylene 
by passing the electric current between carbon points in an atmosphere 
of hydrogen. [The lecturer showed this experiment. ] 

Acetylene has shared, with many other bodies, the troubles inciden- 
tal to the constant changes of nomenclature which have occurred dur- 
ing the past century. Christened bicarburet of hydrogen by its dis- 
coverer, it soon after became known as ‘‘ klumene,” whilst at a much 
later date the name acetylene was bestowed upon it, being derived from 
acetyle (C,H,), the name of the hypothetical radical, to which acetylene 
bears the same relationship as ethylene (C,H,) does to the radical ethyle 
(C,H,). It was also proposed, at one time, to give it the name “‘ethine,” 
but the name which has survived the diseases common to incipient 
nomenclature is ‘‘ acetylene,” by which it is now universally known. 

On analysis this gas is found to contain : 


It has a density of 0.92. When prepared by the action of water upon 
calcic carbide it has a very strong and penetrating odor, but when the 
gas is thoroughly purified from sulphureted and phosphoreted hydro- 
gen, which are invariably present with. it in minute traces, this ex- 
tremely pungent odor disappears, and the pure acetylene has a not 
unpleasant ethereal smell. Acetylene is readily soluble in water, which, 
at normal temperature and pressure, takes up a little more than its own 
volume of the gas, and yields a solution giving a purple red precipitate 
with ammoniacal cuprous chloride [experiment shown], and a white 
precipitate with silver nitrate, these precipitates consisting of acetylides 
of the metals. The solubility of the gas in various liquids, as given by 
different observers, is : 


100 volumes of brine absorb 5 volumes of acetylene. 
- water = ao a 
alcohol 600 
paraffine 150 
carbon disulphide 100 
fusel oil 100 
benzene 400 
chloroform 400 
acetic acid 600 
acetone 3,100 


It will be seen from this table that where it is desired to collect and 
keep acetylene over a liquid brine—+. e., water saturated with salt, is 
the best for this purpose ; but in practice it is found that unless water 
is agitated with acetyle or the gas bubbled through water, the top layer 
soon gets saturated, and the gas then dissolves but slowly. 
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The great solubility of acetylene in acetone was pointed out by MM. 
Claude and Hess, who suggested charging acetone with the gas under 
pressure, a liter of acetone dissolving 360 times its own volume of the 


gas under a pressure of 12 atmospheres. On relieving the pressure the 
gas again escapes. It was thought that this would prove a better 
method of storing the gas than liquefying it ; but experiment has shown 
that acetone saturated in this way, under pressure, shares many of the 
disadvantages of liquid acetylene itself. 

When acetylene was first introduced on a commercial scale, grave 
fears were entertained as to its safety, it being represented that it 
had the power of combining with certain metals, more especially 
copper and silver, to form acetylides of a highly explosive char- 
acter, and that even with coal gas, which contains less than 1 per 
cent. of acetylene, such copper compounds had been known to be 
formed, in cases where the distributing mains were composed of cop- 
per, and that accidents had happened from this cause. It was therefore 
predicted that the introduction of acetylene on a large scale would be 
followed by numerous accidents, unless copper and its alloys were 
rigidly excluded from contact with the gas. Those fears, however, 
have fortunately proved to be absolutely unfounded ; and the original 
gasfittings can be used with perfect safety with this gas. 

In the summer of 1895, Mr. H. Gerdes, the chief engineer of Messrs. 
Pintsch, of Berlin, made an exhaustive series of experiments upon this 
point, not only with the gas under ordinary pressure, but with mix- 
tures of acetylene with oil and coal gas at pressures of nearly 10 atmo- 
spheres. This was done by placing the metals to be tested into steel 
cylinders, the slips being fitted in wooden frames, so arranged as to 
prevent any contact either between the individual metals or with the 
walls of the metal cylinders. Two of these cylinders were filled with 
pure acetylene, two with a mixture of 80 per cent. of acetylene and 20 
per cent. of oil gas, aud one with a mixture of acetylene with 20 per 
cent. coal gas, a small quantity of water being placed into each cylinder 
in order that the gas should be moist, as it was expected that this would 
greatly facilitate the action upon the metals. 

These cylinders were filled with the gases at a pressure of 9 to 10 
atmospheres, and they were exposed on the roof of a shed from the 18th 
July, 1895, to the 9th April, 1896, this range of time exposing them to 
the highest temperature of an exceptionally hot summer and the low 
temperatures incidental to a very cold winter. Of all the metals and 
alloys used, the ones which are known to resist ordinary oxidation in 
the air remained perfectly unaffected, whilst the easily oxidizable 
metals suffered on the surface ; but in no instance was it possible to 
trace any acetylene compound, and no explosion could be produced by 
either heating or hammering, whilst further experiments with acety- 
lene, ammonia and water showed clearly that such corrosion as had 
taken place was produced by the simultaneous action of ammonia gas 
and acetylene, and was due exclusively to the action of the former gas, 
and no explosive compounds were formed. If acetylene be passed 
through an ammoniacal solution of cuprous chloride, copper acetylide 
is formed, and when dry this explodes with great violence when struck 
or when heated. Independent observations made by M. Bullier at 
about the same period showed that, in order to obtain this explosive 
compound of acetylene and copper, it was necessary that the gas should 
come in contact with a subsalt of the metal in the presence of excess of 
ammonia, and as in actual practice these conditions would never be 
realized, it is manifest that the alleged danger may be disregarded. 

Acetylene shows some extremely interesting reactions with regard to 
other metals. If it is passed over red-hot sodium or potassium, these 
metals burn in the gas, with the formation of carbides, which, on being 
brought into contact with water, decompose with explosive violence, 
again setting free acetylene. Moissan and Mourreu have made the in- 
teresting observation that with certain metals in the spongy condition 
strong action takes place with acetylene, and that if the gas be passed 
over reduced iron which has been prepared at as low a temperature as 
possible, bright incandescence is produced, carbon is copiously deposited 
and quickly chokes the tube, hydrogen at the same time appearing asa 
gaseous residue. 

The second drawback that was always urged against acetylene in its 
early days was that it was a highly poisonous gas, the researches of 
Bistrow and Liebreich having apparently shown that it acted upon the 
blood in the same way that carbon monoxide does, to form a stable 
compound. Experiments upon the toxic action of gases, however, are 
open to considerable error, partly depending upon the method by which 
the gas has been prepared, which will affect its purity, and partly upon 
the nature of the animals upon which the experiments are tried, rabbits 
and other rodents resisting the action of gaseous poisons like carbon 
monoxide far better than carnivorous animals such as dogs. It is there- 








fore impossible to infer from the action of the gas upon the one what 
the action will be upon the other ; whilst it has not yet been made clear 
that the action upon either is a very safe index of the action of the gas 
upon man. Very extensive experiments, however, made by Dr. Gre- 
hant, Brociner, Malooz, Crismer and others, all conclusively show that 
acetylene is much less toxic than carbon monoxide and, indeed, than 
coal gas. 

Acetylene gas can be condensed into the liquid state by cold or by 
pressure. Experiments by Ansell show that if the gas be subjected to 
a pressure of 21 53 atmospheres at a temperature of 0°C., it is converted 
into the liquid state, the pressure needing increasing, of course, with 
the rise of temperature and decreasing with the lowering of the tem- 
perature, until at —82° C. it becomes liquid under ordinary atmospheric 
pressure. The critical point of the gas is 37° C., at which temperature 
it requires a pressure of 68 atmospheres to liquefy it, whilst immediately 
that temperature is passed no pressure that could be brought to bear 
upon it will convert it into the liquid state. This phenomenon, which 
is common to all gases, of resisting all efforts to liquefy them when 
above a certain temperature, was first investigated by Andrews. The 
resolution of liquid acetylene into a gas, on reaching its critical point, 
can be very beautifully illustrated by taking a small tube half filled 
with the liquid and projecting an image of it upon the screen. On 
gently warming the tube the meniscus of the liquid—which at first was 
perfectly clear—is seen to flatten itself, and in a few minutes to entirely 
disappear, as the temperature passes the critical point. On removing 
the source of heat, and allowing the tube to cool, as soon as the critical 
point is again reached, on the downward scale, a violent storm of 
acetylene rain is seen to be going on in the tube, as the gas condenses 
to the liquid state once more. [Experiment shown. | 

Long before the discovery by Willson of the method of making cal- 
cic carbide on a commercial scale had placed acetyiene at every experi- 
mentalist’s disposal, the gas had been liquefied by Cailletet, Andrews, 
and Ansell. But with the advent of calcic carbide liquid acetylene 
assumed a position of commercial importance ; and Messrs. Dickerson 
and Suckert, seeing the business possibilities, made it on a fairly large 
scale, and kept it in steel cylinders; whilst sometime afterwards Pictet 
also began the manufacture of the liquid. A great future was expected 
from its use in this condition, as a cylinder fitted with the necessary re- 
ducing valves would supply gas to light a house fora considerable 
period, the liquid occupying between ;},5 and 5}, the volume of the gas. 

But in the United States and on the Continent—where liquefied 
acetylene was made on a large scale—several fatal accidents occurred, 
owing to its explosion under not easily explained conditions. As a re- 
sult of the explosions Berthelot and Violle made a very valuable 
research upon the explosion of acetylene under various conditions. 
They found that if liquid acetylene in a steel bottle be heated at one 
point by a platinum wire raised to a red heat, the whole mass decom- 
poses, and gives rise to such tremendous pressures that no cylinder 
would be able to withstand them, these pressures varying from 71,000 
to 100,000 pounds per square inch. They also tried the effect of shock 
upon the liquid, and found that the repeated dropping of the cylinder 
from a height of nearly 20 feet upon a large steel anvil gave no explo- 
sion, but that when the cylinder was crushed under a heavy blow, the 
impact was followed, after a short interval of time, by an explosion. 
This, however, was manifestly due to the fracture of the cylinder and 
ignition of the escaping gas (mixed with air) by sparks caused by the 
breaking of the metal. A similar explosion will frequently follow the 
breaking, in the same way, of a cylinder charged with hydrogen at a 
high pressure. Continuing these experiments they found that in 
acetylene gas under ordinary pressures, the decomposition—brought 
about in one portion of the gas either by heat or by the firing in it of a 
small detonator—did not spread far beyond the point at which it was 
started, but was local; whilst if the acetylene was compressed to a 
pressure of more than 30 pounds on the square inch, the decomposition 
traveled throughout the mass, and became, in reality, a detonation. 

These results showed clearly that liquefied acetylene is far too dan- 
gerous for general introduction for domestic purposes, as, although the 
occasions would be rare in which the requisite temperature to bring 
about detonation would be reached, still if this point were attained the 
results would be of a most disastrous character, whilst the fact that 
several accidents had already happened accentuated the risk. In this 
country the storage and use of liquefied acetylene is prohibited. 

When liquefied acetylene is allowed to escape from the cylinder in 
which it is contained into ordinary atmospheric pressure, some of the 
liquid assumes the gaseous condition with such rapidity as to cool the 
remainder below the temperature of — 90° C., converting it into a solid 
snow-like mass. 
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Acetylene has the property of inflaming spontaneously when brought 
in contact with chlorine gas. If a few pieces of carbide be dropped into 
saturated chlorine water, the bubbies of gas, as they reach the surface, 
spontaneously ignite [experiment shown], whilst if a jet of acetylene 
be passed up into a bottle of chlorine it takes fire and burns with a 
heavy red flame, depositing its carbon in the form of soot. If chlorine 
be bubbled up into a jar of acetylene standing over water, a violent 
explosion, attended by a flash of intense light and the deposition of 
carbon, at once takes place. When acetylene is kept in a small glass 
holder exposed to direct sunlight, the surface of the glass soon becomes 
dimmed ; and Mr. Bone has shown that when the gas is exposed for 
some time to the sun’s rays it undergoes certain polymerization changes 
which lead to the deposition of a film of heavy hydrocarbons on the 
surface of the tube. It has also been observed by Cailletet, and later 
by Villard, that when allowed to stand in the presence of water a solid 
hydrate is formed. 

The gas, as has been shown, is readily decomposed by heat, poly- 
merizing under its influence to form an enormous number of organic 
compounds. Indeed, acetylene, which can itself be directly prepared 
from its constituents, carbon and hydrogen, under the influence of the 
electric arc, can thus be made the starting point for the construction of 
an enormous number of different organic compounds of a complex 
character. Acetylene in contact with nascent hydrogen builds up 


‘ethylene, ethylene acted upon by sulphuric acid yields sulphovinic 


acid, and this can again be decomposed in the presence of water to yield 
alcohol ; whilst it has even been proposed to manufacture sugar from 
this remarkable body. Picric acid also can be obtained, by first treat- 
ing acetylene with sulphuric acid, converting this into phenol by dis- 
solving in potash, and then treating the phenol with fuming nitric 
acid. 

Acetylene is one of those bodies the formation of which is attended 
with the disappearance of heat, and it is for this reason termed an en- 
dothermic compound, in contradistinction to those bodies which evolve 
heat in their formation, and which are called exothermic. Such 
endothermic bodies are nearly always found to show considerable 
violence in their decomposition, as the heat of formation stored up 
within them is liberated as sensible heat; and it is undoubtedly this 
property of acetylene gas which leads to its easy detonation by either 
heat or a shock from an explosion of fulminating mercury, when 
in contact with it whilst under pressure. The observation that acety- 
lene can be resolved into its constituents by detonation is due to 
Berthelot, who, by starting an explosive wave in the gas by firing in 
it a charge of 0.1 gramme of mercuric fulminate, succeeded in doing 
this [experiment shown]. It has since been shown, however, that un- 
less the gas is.at a pressure of more than two atmospheres this wave 
soon dies out, and the decomposition is only propagated a few inches 
from the detonator. 

If acetylene be heated in contact with air to a temperature of 480° 
C., it ignites and burns with a flame, the appearance of which varies 
with the way in which the acetylene is brought in contact with the 
air. With the gas in excess, a heavy lurid flame, emitting dense vol- 
umes of smoke, results; whilst if the gas be driven out in a sufficiently 
thin sheet it burns with a flame of intense brilliancy, and almost per- 
fect whiteness, by the light of which colors can be judged as well as 
by daylight. The ignition point of the gas being below that of ordinary 
gas, it can be ignited by any red-hot carbonaceous matter, such as the 
brightly glowing end of a cigar. 

For its complete combustion a volume of acetylene needs 12} vol- 
umes of air, and forms, as its products of combustion, carbon dioxide 
and water vapor. When, however, the air is present in much smaller 
ratio, incomplete combustion ensues, and carbon, carbon monoxide, 
carbon dioxide, hydrogen, and water vapor are produced. This is well 
shown by taking a cylinder one-half full of acetylene and one-half of 
air. On applying a light to this mixture a lurid flame runs dowa the 
cylinder, and a cloud of soot is thrown up, the cylinder also being 
thickly coated with soot, and often containing a ball of carbon. On 
waiting a few moments, to allow some air to diffuse into the cylinder, 
and again applying a taper, an explosion, due to a mixture of carbon 
monoxide and air, takes place (experiment shown). It is probable that 
when a flame is smoking badly distinct traces of carbon monoxide are 
being produced, but when an acetylene flame burns properly the pro- 
ducts are as harmless as those of coal gas, and light for light, very 
much less in amount. 

When acetylene is mixed with air, like every other combustible gas, 
it forms an explosive mixture. Observers differ somewhat as to the 
range between which mixtures of acetylene and air are explosive. Dr. 
Clowes states that any mixture containing from 3 to 82 per cent. of the 





gas is explosive, whilst Dr. Bunte gives from 3.8 to 40 per cent. as the 
explosive limit. These discrepancies are probably due to differences 
in the method of igniting the mixture, and also as to what is to be 
taken as explosion. A light applied to a mixture containing 3 or 80 
per cent. of acetylene will propagate combustion throughout the mass, 
but so slowly, under all ordinary conditions, as not to attain to the 
dignity of an explosion ; and for all practical purposes the explosive 
limit may be taken as 3.5 per cent. of acetylene, the upper limit being 
of no importance, as so large a volume of the gas is never likely to be 
present in the air. An explosive mixture of acetylene and air attains 
its maximum power with a mixture of 12.5 volumes of air to one of 
acetylene, whilst ordinary coal gas forms explosive mixtures between 
the limits of 6 and 29 per cent., and yields its maximum result with a 
mixture of one volume of coal gas to about ten volumes of air. 

The methods which can be employed, and have been employed from 
time to time, for the formation of acetylene in small quantities are 
excessively numerous ; but before the commercial production of calcic 
carbide made acetylene one of the most easily obtainable gases, the 
methods which were most largely adopted for its preparation in labora- 
tories were—first, the decomposition of ethylene bromide by dropping 
it slowly into a boiling solution of alcoholic potash and purifying the 
evolved gas from the volatile bromethylene by washing it through a 
second flask containing a boiling solution of alcoholic potash, or by 
passing it over moderately heated soda lime; and secondly, the more 
ordinarily adopted process of passing the products of incomplete com- 
bustion from a Bunsen burner, the flame of which had struck back, 
through an ammoniacal solution of cuprous chloride, when the red 
acetylide of copper was produced, and this, on washing and decompos- 
ing with hydrochloric acid, yielded a stream of acetylene gas. This 
second method (which was the most usually adopted) has, however, 
the great drawback that, unless proper precautions are taken to purify 
the gas obtained from the copper acetylide, it is always contaminated 
with certain chlorine derivatives of acetylene. 

In the years 1890 and 1891 I devoted much time to trying to ascertain 
the various actions which take place in coal gas flames, and which lead 
to their luminosity. The classical researches of Sir Humphry Davy 
first clearly showed that luminosity is due to particles of solid carbon 
heated to incandescence within the luminous zone, and my endeavor was 
to find the causes which led to the setting free of these solid particles. 
The gas which is supplied to us for illuminating purposes, whether it 
be coal gas, carbureted water gas, or oil gas, consists of a mixture of 
many gaseous bodies, of which hydrogen, carbon monoxide, and mem- 
bers of the methane and ethylene families form the largest proportion, 
whilst a small percentage is composed of gases such as carbon dioxide, 
oxygen and nitrogen, which are simply impurities. 

When the homogeneous mixture of these varied constituents leaves 
the burner tip and the gases find themselves in the presence of the 
atmosphere, they at once begin to diffuse into it with a rapidity in- 
versely proportional to the square roots of their densities, with the re- 
sult that the lightest and most abundant member of the gas mixture, 
hydrogen, finds its way quickly to the exterior; and methane soon follows. 
These two gases, constituting some 85 per cent. of the mixture, on meet- 
ing the air, bear the brunt of the combustion, and in burning form the 
raain portion of the sheath of complete combustion surrounding the 
lower part of the flame. The heavier constituents of the coal gas are 
naturally those least affected by diffusion. The desertion of the hydro- 
gen and methane concentrates these in the center of the flame, and 
they flow upwards, forming the non-luminous inner zone, or, as it is 
more often termed, the zone of non-combustion. These gases are chiefly 
the unsaturated hydrocarbons and the heavier members of the satu- 
rated hydrocarbons present in the coal gas ; and in their upward travel 
the baking action of the heat from the completed combustion going on 
in the outer envelope of the flame causes a resolution of the more com- 
plex hydrocarbon molecules into the simpler compounds acetylene and 
methane. As these, in turn, diffuse outwards they reach the outer 
wall of combustion, which is undoubtedly the hottest part of the flame, 
and, just below the inner side of the outer zone, the acetylene, heated 
to above its temperature of decomposition, instantaneously splits up 
into finely divided carbon and hydrogen, and the heat liberated by the 
decomposition and by the change of state of the carbon, being localized 
by the rapidity of the action to the solid particles, so augments the 
temperature given to them by the flame that they glow with high in- 
candescence and form the luminous sheath which caps the inner zone 
of non-combustion. 

Experiments made by withdrawing the gases from various parts of 
luminous flames showed that no matter what was the initial character 
of the hydrocarbon present, acetylene was always produced before 
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luminosity made its appearance, and, moreover, that the illuminating 
power of the flame followed the ratio of acetylene so produced ; and 
this fact, taken in conjunction with the observation that when acety- 
lene free from air is allowed to flow through a Jena glass tube 
heated up to a temperature of 780° C., it is decomposed with luminosity, 
whilst the carbon set free, in flowing forward through the zone of heat, 
is perfectly non-luminous, formed the basis of what is now known as 
the acetylene theory of luminosity. Stated in its simplest form this 
theory is as follows: In the same way that the decomposition of the 
acetylene in flowing through a heated tube endows the carbon particles 
with a luminosity which the heat of the tube alone is unable to impart, 
so does the decomposition of the acetylene generated in a hydrocarbon 
flame increase the light yielding power of the carbon particles liberated 
by its decomposition over what might have been the light emitted had 
they only been heated to the temperature of the flame itself. 

When it is considered what an enormous difference is produced by a 
few degrees of temperature in the light emitting power of solids heated 
in a flame, it at once becomes manifest that it is at least injudicious for 
opponents of this theory to sneer at the effect likely to be produced by 
such increase in temperature as is given rise to by the decomposition 
of acetylene. It is perfectly well known to every one interested in the 
methods employed for burning coal gas that regeneration increases the 
the light emitted by a flame over 100 per cent., and in some cases three 
times that amount, and yet the increase in the temperature of the flame 
due to warming the gas and air before combustion is but a small one. 

I freely admit that when I first brought this theory forward, in 
1895, I placed too much dependence upon the measurements of flame 
temperatures by the methods at our disposal for such investigations, 
and in so doing laid the theory open to attack, an opportunity that was 
taken full advantage of, but in spite of all the criticism which has been 
bestowed upon it, the main issue has never been shaken, and I am 
just as fully convinced now as I was then, that in all luminous hydro- 
carbon flames acetylene may be truly looked upon as the mother of 
the luminosity. 


There are conditions under which acetylene can be burned without | 


the development of light. If acetylene be diluted with about 92 per 
cent. of hydrogen or carbon monoxide, the molecules are burned up 
without decomposition, and there being no solid matter in the flame to 
heat to incandescence, the flame remains non luminous. This is due 
to the acetylene requiring a higher temperature to decompose it when 
it is diluted than when it is pure; and the greater the dilution the 
higher the temperature needed. If burning alcohol, which in the open 
air gives a faintly luminous flame, be placed under a bell jar, the tem- 
perature of the flame is lowered by some of the products of combustion 
being checked in their escape, and the flame becomes absolutely non- 
luminous ; if, now, oxygen be supplied to the flame, its temperature 
becomes greatly increased, and not only does the flame become highly 
luminous, but freely deposits carbon on a cold surface held within it, 
whilst gas withdrawn from the interior of the flame under each condi- 
tion is found to contain acetylene. Another very striking example of 
the same kind is to be found in cyanogen, a gas which has always been 
noted for the beauty of the rose-pink flame with which it burns. 
Although cyanogen contains the same amount of carbon as acetylene, 
and is even more endothermic, no one, until lately, had ever thought 
of the possibility of its burning with a luminous flame, this being due 
to the fact that the temperature necessary to break up the molecule 
was so far above the heat of the flame that the cyanogen molecule 
burned as a whole, and there being no deposition of carbon, no lumi- 
nosity would result. If, however, the cyanogen flame be surrounded 
with pure oxygen, instead of air, a faint luminosity appears in the 
flame, owing to the increase of temperature, whilst if the flame be sur- 
rounded with nitrogen dioxide, another endothermic compound, the 
temperature is so increased that the flame becomes more intense in its 
illuminating power than the acetylene flame itself, and yields a dense 
deposit of carbon and paracyanogen to any cold surface held within it. 








The Double Sulphur Test for Bisulphide of Carbon. 





By Mr. S. CARPENTER, in the Journal of Gas Lighting. 


The writer is aware that, in connection with what he is about to say 
on the work of the double sulphur test, a question may be raised by 
some as to the need of such test. But it was always needed ; and he 
ventures to think that if it had been adopted when he first introduced 
it nearly 30 years ago, the sulphur would have been brought more un- 
der the gas manager’s control. By making two tests in 24 hours, if 
anything went wrong with the lime in the purifiers, it would be shown 
at once, whether it were in the daytime or at night, that the chemical 





action of the lime had been interfered with. In the early days of the 
writer’s testing for bisulphide of carbon, he found the double sulphur 
test very useful when he took two and sometimes three tests in 24 
hours, as he could burn 5 cubic feet of gas in each test, which is the 
lowest quantity that should be used in any one test, to be relied upon. 
At the inlet of the first lime purifier the gas should be tested for car- 
bonic acid and bisulphide of carbon. This would show what quantity 
of these impurities the crude gas contained before it entered the vessel. 
It should also be tested at the middle and the outlet of the purifier for 
carbonic acid. At the outlets of the first and second purifiers it should 
be tested twice in 24 hours for bisulphide of carbon. Before the gas is 
tested at any place, it should be passed through a small purifier charged 
with oxide of iron. If the gas is tested twice in 24 hours with the dou- 
ble sulphur test at the different places mentioned, the sulphur in other 
forms than sulphureted hydrogen will be well under control, and the 
condition of the lime in each purifier can be ascertained with sufficient 
| accuracy for practical purposes, thereby enabling the engineer to so 
regulate his purifiers as to obtain steady results. 

By preventing atmospheric air and furnace gases from passing into 
the lime purifiers, the hitherto unaccountable variations in the chemi- 
jcal action of the material on the crude gas will be obviated. After the 
| testing for carbonic acid and bisulphide of carbon has been carried on 
| for a short time, the manager will be able to ascertain the right method 
of using the double sulphur test, and working the lime purifiers on the 
writer’s principle, with sufficient accuracy for practical purpose. By 
noticing the quantity of lime in each purifier and the amount of gas 
passing through, and at the same time observing the reduction of the 
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| Sulphur, it will be seen how much gas can be purified from carbonic 
| acid and a portion of the bisulphide of carbon by a certain bulk of lime. 
This will be a great help to the manager, by showing him whether or 
not the purifiers are charged at the proper time. 

The writer’s method of working lime purifiers is as follows: Have 
| two boxes at work at the sametime. Every morning havea record 
| taken of the sulphur from the outlets of the first and second purifiers, 
the quantity of gas which has passed through, and the time when the 
purifier was charged. By this means the manager will know the con- 
dition of the lime. If such a system of employing lime purifiers is 
adopted, it will prove of great advantage. The primary object to be 
sought at the present time is to utilize and perfect the existing process 
of purification ; and it can be made to yield satisfactory results. If the 
lime and oxide purifiers are worked by the writer’s rotation system, the 
whole of the carbonic acid and two-thirds of the bisulphide of carbon 
can be taken out. 

The following is a description of the double sulphur test and the 
method of its manipulation : The large cylinder is furnished with two 
nozzles, to which are connected two trumpet tubes, and two burners, 
each passing half a cubic foot of gas per hour. By this means the 
writer was ableto make two tests in 24 hours, which kept him well in- 
formed as to the conditton of the lime in the purifiers, and to satisfy 
himself as to whether or not anything had happened to interfere with 
the chemical action of the lime on the crude gas, which would cause the 
sulphur to be high. The rate of burning the gas during the test is 
officially fixed at half a cubic foot per hour ; but the writer prefers to 
pass double this quantity, so that the services may be kept in a more 
active condition. With regard to the apparatus, which is shown in the 











accompanying illustration, 1 is the meter for measuring the gas to be 
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burnt ; 2, the sulphur test proper ; 3, a graduated beaker to receive the 
condensation water from the cylinder ; 4, a long glass tube measuring 
1,000 grains ; and 5, a glass beaker measuring a pint up to the marks 
shown. The trumpet tubes convey the products of combustion from 
the two burners to the large cylinder where they are condensed. Pro- 
vision is made at the burners for either sesquicarbonate of ammonia or 
liquid ammonia to be used. Sometimes the carbonate is very hard, and 
then it does not give off sufficient ammonia for the test. At such atime 
liquid ammonia would be very useful. The writer prefers this, and he 
has provided for each burner a tin cup, through the center of which 
there is a small tube, so that the burner can pass through it. The space 
round the tube is filled with liquid ammonia, which can be manipu- 
lated much better than the carbonate ; but the apparatus is so arranged 
that one can be substituted for the other. The trumpet tubes also con- 
vey the atmospheric air. The combustion products unite with the 
oxygen of the air and produce water, which contains the sulphur. 

The whole of the ammonia and carbonic acid, and as much of the 
bisulphide of carbon as possible, should be removed from the gas. If 
an excess of ammonia or bisulphide of carbon is left, it is very destruc- 
tive to fabrics. The beaker should be graduated into grains, as well 
as tenths and hundredths of grains, so as to measure accurately the 
number of grains of water condensed from the gas burnt in the test. 
If the temperature of the air in the room where the sulphur test is at 
work is about 60° F., each cubic foot of gas burnt will produce from 380 
to 420 grains of water. Measuring the water produced will show 
whether the gas which has passed through the meter has been properly 
burnt. There is a possibility of the gas escaping at the horizontal piece 
of tube which screws into the base of the burner. If this should occur, 
it would be registered and not burnt, and the sulphur would be low, 
because the gas had not been consumed, and the water would be of a 
dark color, and there would be less condensation. The number of 
grains of water per cubic foot of gas will vary according to the tem- 
perature of the air where the test is at work. Where 10 cubic feet of 
gas have been burnt, the condensation water should measure from 
3,800 to 4,200 grains. When the test is working properly, if the burn- 
ers at any time show a luminous flame, it will be necessary to remove 
the top piece of the burner, and having gently hammered down the 
nozzle of soft metal, perforate it afresh, making as small a hole as will 
give passage to half a cubic foot of gas per hour. 

When setting the test to work, ascertain that the indiarubber tube fits 
tightly on the trumpet tubes, and also on the nozzles of the sulphur 
cylinder ; and see also that the tube from the outlet of the meter to the 
burners is gas tight. The meter will shut off the gas when 10 cubic 
feet have passed through. Then read off the number of grains of con- 
densation water in the beaker. The cylinder and trumpet tubes are to 
be washed out with distilled water at the end of each test. The liquor 
in the beaker and the water used in washing out the cylinder and the 
trumpet tubes should be put into No. 5 beaker, and be well 
mixed and made up to one pint by the addition of a quantity of 
distilled water. 

The following is the method of working off the results of the writer’s 
cold sulphur test: Take 1,000 grains of the solution obtained from the 
test, put it into a beaker, and treat it with sufficient hydrochloric acid to 
leave an excess of acid in the solution. By this means any carbonates 
there are in the liquid are decomposed. Next add an excess of a solu- 
tion of barium chloride. The liquid should be allowed to stand until 
the thick white precipitate settles at the bottom of the beaker. The 
clear portion is then poured off, and passed through a paper filter. The 
sediment at the bottom of the beaker should be washed with distilled 
water by meens of the wash bottle, and filtered in the same way. The 
filter is then left to dry, after which it is transferred to a weighed plati- 
num crucible, and heated over a Bunsen burner to a bright red heat. 
When no black particles remain in the crucible, turn off the gas, and 
allow it to cool. The crucible and its contents are then reweighed, and 
the increase in weight gives the number of grains of barium sulphate 
resulting from the test. Observe the quantity of gas consumed ; then 
on referring to the table in the pamphlet already mentioned the number 
of grains of sulphur in 100 cubic feet of gas will be ascertained. 

After long experience in testing according to the foregoing method, 
the writer has neglected corrections for temperature and atmospheric 
pressure. The difference in the results of the sulphur test caused by 
variations of the thermometer and barometer was so small that the cor- 
rection was discarded to save time, which to him was valuable. With 
the thermometer at 60° F. and the barometer at 30 inches (the standard 
temperature and pressure), there is, of course, no correction necessary; 
but if the thermometer falls to 52° and the barometer to 28.1 inches, the 
tabular number is 0.955. The result of the test being 12 grains, this 





would, by correction, be increased to 12.5 grains—a difference of half a 
grain. On the other hand, supposing the barometer remains at 30 inch- 
es, and the thermometer falls to 46°, the tabular number is 1.035. The 
quantity of sulphur is 12 grains as before ; but this would, by correc- 
tion, be decreased half a grain, making it 11.5 grains. The writer ven- 
tures to think that any practical gas manager will agree with what he 
is about to say in regard to the variations of the barometer and thermo- 
meter. Supposing there is half a grain of sulphur added to, or a like 
quantity deducted from, the 12 grains found in the gas tested, this quan- 
tity of sulphur in 100 cubic feet of gas is so small that it is not worth 
noticing or wasting valuable time upon. 

As a comparison between the method of testing described above and 
the boiling process prescribed by the Gas Referees, the writer has made 
a series of tests by both systems; and the following figures show the 
closeness with which the results approximate : 


Carpenter's Method. 
Boiling Process. (Cold Process.) 


13.5 grains of sulphur. 13.9 grains of sulphur. 
13.7 o _ 13.2 *% - 
13.2 = a 13.2 _ 9 
14.4 “cc “ce 14.9 “ce oe 


It will be seen that the average of the latter method is slightly higher 
than that of the former ; showing that the cold process tends to extract 
the sulphur to the utmost extent, which it will be admitted is a merit. 

The question may arise as to what advantage is gained by using the 
double sulphur test. In the first place, two reliable tests can be taken 
in 24 hours, 10 cubic feet of gas being burnt in 10 hours. The writer 
does not put much confidence in the test when only 2 or 3 cubic feet of 
gas have been burnt. By using the double test, 5 cubic feet of gas can 
be burnt in 5 hours, which is the lowest quantity that ought to be used 
to get a reliable test. Secondly, by making two tests in 24 hours, the 
manager will be kept well informed as to the condition of the lime in 
his purifiers. 

The gas should be tested at the inlet as well as the outlet of the 
scrubbers for ammonia, carbonic acid and sulphureted hydrogen ; and 
that coming from the outlet of the scrubber should be passed through a 
purifier charged with hydrate of lime. Two lime purifiers, 28 feet 
square and from 5 to 6 feet deep, having 4 trays of grids in each, with 
about 12 or 13 yards of slaked lime on each tray, will be large enough 
to take a make of from 20,000 to 60,000 cubic feet of gas per hour. The 
lime in the first purifier will decarbonate the gas, and take out a portion 
of the bisulphide of carbon. The decarbonated gas should be passed 
into the second lime purifier (of similar size, and charged with lime in 
precisely the same way as the first), by which another portion of the 
bisulphide of carbon will be removed. These two purifiers will be 
sufficient for the purification of the gas from all the carbonic acid and 
two-thirds of the bisulphide of carbon. The gas should be tested at the 
inlet and outlet of the first purifier for carbonic acid, and at the outlet 
of the second purifier for bisulphide of carbon. Testing the gas at the 
lime purifiers will show when they are to be changed. When the car- 
bonic acid or the sulphur is as high at the outlet as it is at the inlet, the 
first purifier should be shut off, and the second one made the first. A 
clean purifier should then be put on forthe second one. If the purifiers 
are worked in this way, the sulphur will be kept right. The gas from 
the outlet of the lime purifiers should be passed through a series of 
oxide of iron purifiers, to eliminate the remaining sulphureted hydro- 
gen. In order to make sure of the gas being perfectly clean, a test 
should be applied at the middle and at the outlet of each oxide purifier ; 
and these should continuously burn a cubic foot of gas per hour. The 
gas should be tested for sulphureted hydrogen and bisulphide of carbon 
at the outlets of the station meter and gasholder. If atmospheric air and 
furnace gases are not permitted to pass into the lime purifiers, and the 
gas is tested at the places mentioned, no trouble will arise in purifying 
the gas, and it will be as pure as it can be made at the present time. 

A few words may now be addressed to managers who are about 
to use lime for the first time for purification. They should pro- 
ceed in the following manner: The gas from the outlet of the 
scrubbers should be passed direct into the lime purifiers, of which 
there should be two. After the first purifier (the function of which is to 
decarbonate the gas) has been in action for 24 hours, the gas should be 
tested for bisulphide of carbon. The first test will not be very low ; 
clean lime having but little affinity for bisulphide of carbon. When 
the lime has become sufficiently sulphided, the second test will be much 
lower. Then set the second purifier to work ; and it will take out the 
bulk of the sulphur. When the two purifiers are in action, and the lime is 
sufficiently sulphided in the second, the sulphur should be about 12 
grains in 100 cubic feet of gas. The gas should be tested twice a day 
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at the lime purifiers. If the writer’s plan is followed, and the purifiers 
are worked in the manner he has described, the double sulphur test 
being used, the sulphur will never be high. Lime is never anything 
else than lime; and in itself it does not go wrong. It is something that 
approaches the lime in the purifier—something that is not coal gas— 
which interferes with the chemical action of the material. It may be 
that there is an excess of air or furnace gas, or the lime may have been 
too wet when put into the purifiers. Either of these would interfere 
with the action of the lime. 

A system of simple testing may be advantageously employed, by 
which the condition of the lime in the purifiers can be adequately ascer- 
tained. In the first place, it is advisable to frequently test the gas for 
carbonic acid in the middle of the first lime purifier, for carbonic acid 
and bisulphide of carbon at the outlet, and for bisulphide of carbon at 
the outlet of the second purifier. - For detecting the carbonic acid, the 
writer employed an apparatus made with a two-necked bottle. Having 
filled the bottle half full of lime water, he first passed the gas through 
a small purifier charged with oxide of iron, and then through the lime 
water. The gas should bubble through it for about three minutes. If 
the water remains transparent, the gas is free from carbonic acid. Those 
who follow the writer’s advice, and take out all the carbonic acid by 
the first lime purifier, employ a second one for removing the bisulphide 
of carbon, and keep atmospheric air and furnace gases from passing 
into the lime purifiers, will have achieved a great object in the purifi- 
cation of coal gas; while, by using the double sulphur test, consider- 
able advantage will be gained in testing for sulphur other than sul- 
phureted hydrogen. 

In conclusion, the writer has only to add that, as the result of his 
practical experience of the working of the double sulphur test for 
twelve years, he can confidently say that he found it tocorrespond with 
the single sulphur test. 








The Calorific Power of Weathered Coals. 
csiiieillllianas 
[A paper prepared by Mr. Henry J. WILLIAMS, for the last meeting 
of the American Society of Mechanical Engineers. } 


In 1896, samples of Maryland, Virginia, Pennsylvania, and Ohio 
coals were collected and arranged for testing as follows: For tests of 
fine coal, the samples were ground in a coffee grinder, and thoroughly 
mixed and divided into two parts. For test of lump coal, the coals 
were broken into lumps of about nut size, and alternate lumps taken 
from the pile to form two samples. 

Having thus obtained two reliable samples of each coal, or four 
samples, where tests of both fine and lump coal were to be made, one 
sample was tightly sealed in an ordinary pint fruit jar, while the cor- 
responding sample was exposed, on an uncovered balcony out of-doors, 
for 11 months, in an uncovered tin can provided with a diaphragm or 
bottom of fine wire gauze, as shown in the accompanying sketch 
(Fig. 1). 

Rain and snow fell upon the coal, but the wire diaphragm permitted 
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Fig. 1. 


the water to drain off, while a paper disk placed upon the wire gauze 
prevented the coal from sifting through the meshes. 





The lamp samples were exposed in pans of much larger size, which 


| were provided with holes to let the water drain off. 


This method of exposure closely reproduces the conditions to which 
| the surface of a pile of coal left out-of-doors would be exposed. The in- 
| terior of such a pile, however, would suffer less than the samples. 

| At the end of 11 months all the samples were analyzed by Mr. Henry 
| J. Williams, together with a sample of Pocahontas coal that had been 
|exposed in a coal yard for three years, and one of Cumberland coal 
| that had been under cover for three years. These last coals, however, 
| being different, are not comparable with each other. 

The results of the above analyses are shown in the accompanying table. 

Proximate analyses of the coals may be found on lines 1, 2, 3 and 4. 

In these analyses the percentages of ash in some of the exposed 
samples are unfortunately too high, for a little gravel was accidentally 
washed off the roof of the house by the rain into some of the cans. 
This, however, in no way affects the relative percentages of combustible 
matter, free from ash. 

The percentages of sulphur are found on lines 5 and 6, while lines 7, 
8, 9, 10 and 11, give the ultimate analyses, calculated to combustible. 
The British thermal units, calculated from the analyses by the formula 
suggested by the boiler committee of the Society, viz.: ‘‘ 146C + 620 
(H — $) + 408,” appear on line 12, while the British thermal units 
interpolated from Kent’s curve, which is based upon the per cent. of 
fixed carbon, as found by proximate analysis, may be found on line 13. 

Line 14 shows the per cent. of fixed carbon in the combustible. 
Lines 15 to 21 record the changes in the various quantities due to 
weathering, being plus for an increase and minus for a decrease. 

Line 22 gives the free hydrogen, and line 23 its increase and decrease, 
due to weathering. 

Finally, on line 24 the calorific power of three samples of the above 
coals, both sealed and exposed, as determined in Mr. Williams’s bomb 
calorimeter, is shown. 

The average of the results obtained shows that weathering, under the 
conditions described, decreases the percentage of carbon, hydrogen, 
nitrogen ; increases the percentage of oxygen ; and does not materially 
aiter the percentage of sulphur. 

The conclusions to be drawn from an examination of the results 
shown are : 

1. That weathering decreases by about 2 per cent. the theoretical cal- 
orific power, as calculated by Dulong’s formula. 
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2. That weathering decreases by about 4 of 1 per cent. the actual or 
true calorific power, as shown by the three results obtained with the 
bomb. 

3. That if the results calculated from the above analyses are inter- 
polated from Kent’s curve, which is based on the per cent. of fixed car- 
bon as determined by proximate analysis, the latter being a more or 
less variable quantity according to the age and degree of exposure of 
the coal, the remarkable result is obtained that the weathering of a 
sample of coal increases the percentage of fixed carbon in the combus- 
tible, and also increases by about 1 per cent. the calorific power of the 
coal. 

It may be noted that the English form of Dulong’s formula, which 
neglects the term ¢, but uses slightly lower values for the heat of com- 
bustion of C and H, would cause the calorific power, as computed, to 
agree more closely with the results obtained with the bomb than the 
formula ‘‘146C + 620 (H — ¢) + 40S.” This is especially noticeable 
when the weathered and unweathered samples are compared. 

In a general way, the results show a slight diminution of calorific 
power in the grades of coal examined, directly traceable to weathering. 
They also show that where coals have not been exposed to oxidation, 
by weathering or otherwise, there is a reasonably close agreement be- 
tween the results calculated by Dulong’s formula and those obtained 
with the bomb calorimeter. 

Last of all, they show that when it is desired to compare the respect- 
ive calorific powers of coals that have been altered to a greater or less 
extent by oxidation with those of coals that have not been exposed to 
the weather, the use of Dulong’s formula, or any of its modified forms 
at present in use, as well as the use of Kent’s curve, would lead to er- 
roneous conclusions. 








Solution of Water Glass for the Fireproofing of Wood. 
isin tein 
At a recent ‘‘stated meeting” of the Franklin Institute, C. J. 
Hexamer, Ph.D., read a paper on the fireproofing of wood, that is 
unavoidably used in the construction of modern war vessels. A sensible 
abstract of the paper is appended : 


Since a long time chemists, engineers, and others have experimented 
to find a suitable process of rendering combustible materials non-com- 
bustible. My own labors have extended over a number of years. 

A process for fire-proofing the wood of war vessels must possess the 
following qualifications: (1) The material deposited in the fiber of the 
wood must render it thoroughly incombustible ; (2) moisture of water, 
whether fresh or salt, must not affect the materials in the wood ; in 
other words, they must be insoluble ; (3) the impregnating matter must 
adhere permanently to the fiber so that it cannot be shaken out by any 
amount of wear or jarring; (4) glycerine or like hygroscopic substances, 
used in conjunction with other chemicals to render theater scenery 
incombustible, must not be used, as they would tend to rot the wood; 
(5) the entire mass, not the surface only, must be equally well protected 
by the fire-resisting substance, because in battle the woodwork is 
broken and shattered, and external applications permeating the wood 
but a short distance, though valuable in ordinary buildings, would be 
useless for the former purpose. 

Water is not only our cheapest solvent but also the one universally 
obtainable, and therefore best suited to be used on a large scale. For 
this reason I concluded to employ a substance soluble in water in the 
primary saturating liquid ; which in turn was to be rendered insoluble 
by precipitation in the fibers by an aqueous solution of another sub- 
stance, forming with it an insoluble compound. Such a process, with 
ideal substances, would possess the additional advantage that the in- 
soluble compound would be precipitated, as infinitesimal particles, into 
the very fibers of the wood, causing it to remain there permanently. 
No amount of jarring or vibration could shake it out, for like a soluble 
dye-stuff made fast or insoluble by a mordant in textile fabrics, it would 
last as long as the fibers in which it is imbedded. 

Injection into the fibers of the entire mass, and the precipitation there 
of an insoluble fire-resisting compound is, therefore, the desideratum. 

The question naturally arises, how can a solution be forced into the 
innermost recesses of the fibers of thick masses of wood? I knew that 
the most reliable experimental work regarding the saturation of wood 
with solutions had been done in connection with various attempts to 
preserve it against rotting and the toredo or ship worm. Before, there- 
fore, beginning to experiment blindly, I carefully studied what had 
been done in this direction ; examining technical books and journals, 
Wagner's ‘‘ Jahrbuecher,” the reports of committees, boards of inquiry, 
State commissions, patent reports and processes in actual use. 

As a result of my studies and experiments, I came to the conclusion 





that the best method for impregnating the entire mass of the wood was 
to subject it to the following process: In the first place, use only wel] 
seasoned timber, thoroughly air and kiln-dried, and worked approxi- 
mately into the dimensions needed, or, better still, impregnate, when- 
ever possible, the finished articles. Then place the wood into a strong 
metal chamber, specially made for the purpose, so as to be capable o f 
withstanding strong pressures, supplied with a lid that closes it her- 
metically. The receptacle is surrounded by a steam jacket, so that the 
temperature in it can be regulated at will. The interior of the chamber 
must be thoroughly dry before the wood is placed there. Let me 
caution you against steaming lumber before saturating it, a custom 
still prevalent in many creosoting works. The laborious tests of Drude 
have conclusively proved that steaming wood before impregnating it 
with solutions tends to lessen its absorptive powers, and that, therefore, 
it should be as dry as possible. The temperature in the receptacle is 
slowly increased above the boiling point of water, which is maintained 
until all the moisture in the wood has been expelled and the mass is 
equally heated throughout. The chamber is then hermetically sealed 
and the temperature in it is reduced to 68° C., and held there. The air 
in the receptacle is now extracted as quickly as possible by means of 
an air pump. The more comp‘ete the vacuum the better will be the 
ultimate results. Few persons have any idea of. the amount of air con- 
tained in porous substances like wood. I certainly had not, until I 
began experimenting. After the air in the wood has been removed a 
solution of water glass of about three times its volume of water, previ- 
ously heated to 60° C., is sprayed into the vacuum. This method of 
injection is used to remove the air in the solution. The solution mus 

not be too dilute, but at the same time not so thick as to refuse to enter 
the finest tissues of the wood ; in other words, it must be of such a con- 
sistency that after impregnation it is completely retained in the pores. 
It is almost needless to add that the final results depend on the com. 
pleteness with which the moisture, sap and air have been removed 
from the wood before impregnation. 

I will not weary you by recounting the lengthy list of materials em- 
ployed as a primary impregnating fluid, only to return at last to the 
one with which I had started—soluble glass, one of the best known o { 
fireproofing materials, which possesses the additional advantage that 
it is cheap. 

When the wood has become saturated with the solution at normal 
conditions, hydrostatic pressure of about 10 atmospheres is applied, 
which is kept up for 3 hours. This drives the liquid through the mass. 
Numerous experiments made in Germany for the conservation of wood 
have conclusively demonstrated that the ‘‘hydrostatic pressure method,’’ 
is the only one to be relied upon for forcing solutions to the innermost 
parts of a log. 

The question now becomes what to use to precipitate insoluble silica 
from the solution of soluble glass, and thereby form an insoluble com- 
pound in the fibers? A dilute solution of hydrochloric acid was tried 
at first, but this affected the wood, and would in practice attack metal 
receptacles. Gaseous and liquefied carbonic acid were experimented 
with, also calcium chloride, until finally a solution of ammonium 
chloride, a very cheap chemical, was used-with excellent results. 
This produces in the very fibers of the wood a gelatinous precipitate of 
silica, most suitable for our purpose ; salt, which is readily removed 
from parts near the surface by soaking in water, tending to preserve 
the wood in theinterior ; and ammonia gas, which goes off per se. 

To apply this secondary solution the water glass solution is drawn 
from the receptacle, and the before described process is repeated with 
the ammonium chloride solution. In practice it may be found advan- 
tageous to use a second receptacle, removing the wood from one to the 
other. The pressure should be applied gradually in the second treat- 
ment, so as not to force out the first solution. After the precipitation 
has been completed the wood is thrown into a stream of running water 
to dissolve and wash out the salt near the surface, and then slowly 
dried. 








Hints from Some of the Coal Mining Points of Illinois, 
Indiana and Kentucky. 


———< 


Mr. Andrew Roy, writing in ‘‘ Mines and Minerals,’’ says that the 
carboniferous basin which constitutes the central coal field of the 
United States is divided from the Alleghany basin by the infracarbon- 
iferous strata of the Cincinnati anticlinal. f 

The coals of the central basin are as a general rule inferior in quality 
to those of the Alleghany belt, containing a larger percentage of ash and 
sulphur ; but notwithstanding this drawback, coal mining is carried on 





| with great activity in the series of States traversed by the central basin. 
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In no district of this coal field is mining followed with more vigor aged employee, too infirm for manual labor, is in charge of each 


than in the Danville district of Vermillion county, Illinois. The seams 
of coal in course of development range from 6 to 74 feet in thickness 
and are reached by shafts about 200 feet in depth. The annual output 
of the mines of Vermillion county is 2,000,623 tons giving the county 
first rank as a producer. 

The hoisting engines in this district are first motion, self-dumping 
cages are used, the coal is weighed before being screened, and coal- 
cutting machinery is applied in mining—the Jeffrey, Morgan-Gardner, 
the Ingersoll-Sergeant and the Harrison machines being used. Each 
of these coal cutters has its fri-nds, and it would be neither wise, expe- 
dient, nor possible to venture an opinion on the superiority of any of 
them without provoking discussion. One of the mine superintendents 
has secured a patent on an improvement on the Jeffrey for shearing the 
coal. The cutting bar, instead of being horizontal, is perpendicular, 
and cuts half the height of seam at one cutting—3} feet ; the cutter is 
then withdrawn and elevated to the upper half, which is shorn as be- 
fore. Mr. W. G. Halber, the patentee, who is superintendent for the 
Westville Coal Company, has also applied for letters patent on an im- 
proved self dumping cage. 

The mines of the Danville district produce enormous quantities of 
coal for bituminous shaft mines, the Westville Company’s shaft ship- 
ping 279,593 tons of coal last year, and using five Jeffrey and two 
Morgan Gardner cutters. Coal-cutting machinery has become more 
generally applied to coal mining in the State of Illinois than in any 
other State in the union, there being 320 machines in use, mainly in 
the central and southern coal districts. Of these nearly two-thirds are 
the Harrison, which consists of an enormous doubie-pointed pick. So 
successfully has coal-cutting machinery been applied to cecal mining 
during the past 10 years that it is no longer an experiment. The pick, 
which for 500 years has been the most important tool of the coal miner, 
is destined to disappear, except for casual use in breaking up large 
lumps of coal, too heavy to be loaded into the mine wagons. 

The coal business in the State of Illinois, although suffering from 
the general depression of the past five or six years, is nevertheless 
increasing in annual tonnage with astonishing strides. For many 
years the State of Ohio stood second in the list of coal-producing 
States, being surpassed by Pennsylvania alone. According to the 
census reports of 1880 Ohio produced 7,000,000 tons, several hundred 
thousand tons more than were raised from the mines of Illinois. In 
1897 Illinois produced more than twenty million tons, while Ohio 
raised little more than eleven million tons. In the cost and manner of 
equipment of mines I|linois is leading every State except Pennsylvania. 

The Brazil district of Indiana was opened 35 years ago by mining up- 
erators from the block coal regions of the Mahoning Valley of Ohio, 
aud the Shenango Valley of Pennsylvania, attracted thither by the 
quality of coal which resembled in its structure and chief properties 
the coal of these districts. The larger portion of this coal field has 
been worked out, the seams, of which there are two in the district of 
mineable thickness, being of limited area. New finds are occasionally 
made, where no coal was supposed to exist, and further explorations 
may bring to light other basins. The coal is about 4 feet thick, of ex- 
cellent quality for the central coal field, and supports a dozen well 
equipped mines. A large pottery industry has sprung up in this dis- 
trict in the last few years ; all kinds of sewer pipe are manufactured, 
hollow brick, stone for building houses, fence posts, firebrick and kin- 
dred wares. 

In Pike county, Ind., the mines of the Little Coal Company would 
have been the delight of my honored friend, Dr. Edward Orton, State 
Geologist of Ohio. The roof was filled with the casts of trees—the bell 
mounds of the mines of greater diameter and more luxuriant profusion 
than is generally seen in other coal fields. Bell mounds, 5 feet in di- 
ameter, which had fallen out, were measured, while the casts of several 
vast trees, of the coal producing age—lepidodendra and sigillaria—were 
met stretched in the roof of shales, perfectly round, an unusual sight. 





The geologist who would go back in imagination to the days of the Car- 
boniferous era, ‘‘ when not only no man was, but gigantic salamander | 
and mail-clad fishes were the monarchs of the animated world,” would 
be well repaid by a visit to these mines. 

A most interesting and instructive lesson in political economy was 
provided in a visit to the mines of the St. Bernard Coal Company, at 
Earlington, Hopkins county, Ky. This company employs 1,000 work- | 
men, has been in business for 20 years, is the largest producer of coal in 
the State of Kentucky, and never had astrike. There is not a saloon 
in the town, although it contains 3,500 inhabitants. The company pro- | 
vides two libraries and reading rooms—one for the colored, the other 
for the white employees—and maintains them at its own expense. An 


library, and takes care of the books and papers, keeps the building in 
order, and each is paid a salary of $20 per month by the company, the 
employees not being required to contribute 1 cent. 





Profits of Alternating-Current Central Stations. 
oe 

By Mr. T. M. MESTON. 
The most interesting problem confronting central station managers 


|is how to increase the net revenue of the plant so as to make a more 


satisfactory balance sheet to present to stockholders at the annual meet- 
ing. Any line of policy that promises to result in a larger gross 
revenue without adding in the same proportion to labor and expense is 
consequently a gain in net profits. 

The most important debit items in any central station are interest on 
investment, taxes, salaries and maintenance of pole lines. These 
charges are fixed by the conditions surrounding each individual 
plant, and do not, in any case, permit of being reduced to an extent 
that would materially affect the results of the year’s business. Many 
managers, very properly, will not consider reducing some of these 
charges even as far as possible, feeling that too great economy in the 
matter of salaries and maintenance would be unwise policy for reasons 
that need not be entered upon at this time. 

The writer has watched the development of alternating current cen- 
tral stations with a great deal of interest, and is more and more im- 
pressed with the fact that most stations allow a great deal of revenue 
to escape them by lack of intelligent efforts to secure customers that 
are easily within their reach. The only practical remedy lies in the 
establishment of day circuits for power users in connection with intel- 
ligent and persistent canvassing to see that the merits of electric power 
are understood by all classes of people who can use power. 

Many managers will stop here and say, ‘* This is all very well in 
theory, but I have tried it and the resuits compelled me to abandon the 
project.” But in spite of this view a Cay circuit can be made to pay in 
almost any town of over 5,000 inhabitants. The opportunities for this 
power business are almost unlimited, but, like every other good thing, 
it requires hard work to start it going. Once started it will, like the 
proverbial snowball, continue to grow from its own momentum. 

Some of the uses that occur to the writer are: Clothing factories, ® 
family sewing machines, dentists, lathes, jewelers, doctors (for operat- 
ing Holtz machines), coffee mills, forge blowers, organ blowers for 
churches, pumps for houses where water supply is taken from wells and 
stored in tanks. Probably there is not a single station manager who 
cannot think of as many more right within his reach. A great many 
managers will say, ‘*‘ We run a 500 volt circuit for this purpose,” but 
upon reflection they will see that this is at best a subterfuge, and is the 
most expensive way of attaining the results desired. 

The greatest economy can only be procured in any business by reduc- 
ing everything in connection with that business to a standard as far as 
possible. This point is now being recognized by central stations in the 
large cities, and what is probably the largest single-phase station in the 
United States is running all classes of service from the same machine. 
This company operates incandescent light, seriesare and power all from 
the same machine, and is intelligently pushing its power business, pay- 
ing special attention to small users, as they can often be supplied with 
sufficient power for their needs without changing transformers, wiring, 
etc. Every small motor thus added is a source of revenue which is 
practically net profit. 

A few years ago this plan would not have been practicable owing to 
the lack of a reliable single-phase motor. This objection can no longer 
be raised, as several makes of these motors are now on the market, and 
they are, in many ways, better than direct current motors. 

For small purposes the simple induction type is probably the best, as 
the absence of commutator renders them particularly suited to opera- 
tion by inexperienced persons. The drawback to this type is that the 
load must be thrown on after the motor has reached speed, or the motor 
must be given a little assistance at start. This objection is practically 
negligible in sizes under one-half horse power. Sizes one half horse 
power and over must Qe provided with some automatic starting device, 
usually consisting of a commutator which is short circuited after the 
machine reaches speed, when the motor will carry a full load running 
as an induction machine. As the commutator is used for only 5 to 10 
seconds each time the machine is started, the trouble it might cause is 
practically eliminated. 

Another great advantage over 500-volt circuit lies in the freedom 
from danger, which often deters the layman from taking advantage of 


electric power when he can only procure it in the 500-volt form. 
i 
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As an incentive to the weak-kneed brother to look into this matter, 
the writer will say that he was much surprised to hear of a manager in 
a remote Texas town of less than 4,000 inhabitants who was running a 
day circuit in summer. The writer expected, of course, that the venture 
would be a failure, but the man engineering the matter was a true 
hustler and he kept at it actively for about four weeks, and after that 
time his day circuit was a paying feature of his plant. This, of course, 
was only asummer circuit, but it was in a town of extremely small size. 
In view of this instance will any manager of a plant in a town of 10,000 
or over maintain that he cannot make profit on a day circuit all the 
year round ? 

The only additional expense of a day circuit is coal and day attend. 
ance, the main items of cost not being affected at all. 

Our grandfathers did not feel the need of kerosene and electric light 
until some educated them to appreciate better things, and central sta- 
tion managers must educate the layman to depend on electric motors 
instead of less adaptable sources of power. 

The writer believes that along the line indicated above lies the solu 
tion of the success or failure of every alternating current station, and 
would be pleased to see some active discussion of this matter conducted 
by some of the trade papers. 








Theory and Practice of Asphalt Mixtures. 


———[— > 
By Mr. A. W. Dow, Washington, D. C. 


The testing or examination of asphalts for paving has been carried on 
in a more or less intelligent manner from the time of the laying of the 
first pavement with this material, and although our knowledge, which 
has been gained by slow stages, 4s yet very limited, still what we now 
have is such as to give us confidence in our predictions. I have no 
doubt but there are some here who are calling to mind cases where an 
asphalt has been pronounced suitable for paving and the pavement has 
proved an utter failure, and other cases where one asphalt has been 
pronounced superior to another and the pavement constructed with the 
inferior material has proved the better. Failures and paradoxes are 
the great educators in all industries ; the one gives us something that 
must be overcome while the other gives us something to reason on. 
The asphalt paving industry is no exception to this rule, and I would 
not be far from right if I said it possessed to those who have not made 
a careful study of the subject more paradoxes than any other industry, 
and how often are they wrongly interpreted or put aside as being inex- 
plainable, with the saying that there is too little known about the sub- 
ject. Ido not propose here to explain the cause of any particular fail- 
ure or to tell you directly to avoid failures, but merely to present in as 
practical a way as possible the influence the selection of difterent in- 
gredients has on the character of the pavements in which they are used 
and discuss the theory of the cementing properties of asphalts. In this 
way the cause of some failures will be made self-evident and why poor 
pavements are often made with good asphalts. 

I do not think that I am wrong when I say that many engineers do 
not explain the theory of phenomena met with in asphalt construction. 
This is because they do not apply the proper physical laws in their 
reasoning. And this is not surprising when we consider that the 
cementing and other materials in general use in engineering work are 
solids and involve the laws governing the cohesion and adhesion of 
solids for each other ; whilein the case of asphalt construction we have 
entirely different principles involved—those governing the attraction 
and adhesion of liquids for solids, for asphalt paving cements are in 
every sense of the word liquids. This may be novel to some present, 
but an examination into their physical properties will demonstrate the 
correctness of the assertions. 

Asphalt cements flow at all temperatures, the flow being quite marked 
at 75° F., and as the temperature is raised or lowered the flow becomes 
more rapid or sluggish, this change taking place to a different degree 
in different asphalt cements. 

There are many everyday illustrations of the flow of these thick 
liquids, the commonest being the oozing through the smallest cracks in 
the barrels or boxes containing them. I havesome illustrations of this 
flow at three different temperatures—26, 75 and 140° F. 

Possibly you wonder why I have taken sucha high temperature as 
140°, but it is because I have found asphalt pavements to reach that 
high temperature on a hot day, and in the manufacture of a pavement 
the maximum as well as the minimum temperature to which it is sub- 
ject should be considered in the examination of its ingredients. 

The cement I have taken to illustrate the flow at the temperature 
mentioned is one of our regular paving cements such as is used in the 
wearing surface of an asphalt pavement, This first exhibit illustrates 





the flow of this cement in one week, having been kept at a temperature 
of 26° F. A 2-inch cube with a perfectly smooth flat face was placed on 
this board directly over the hole. Its flow into this hole, although not 
considerable, is sufficient to show that the cement is liquid at this tem- 
perature. This illustrates the flow of a similar cube placed in like 
manner on this board and kept at a temperature averaging 75°. Here 
is a third cube similar to the others and treated in like manner except 
that it was kept at 140° for one hour. At this temperature the flow was 
visible. 

I have found that these thick liquids belong to the class of fluids that 
will rise in a capillary tube thus showing their strong attraction for 
solid bodies. I believe that the laws of capillarity are the principal 
ones involved in the cementing in asphalt paving mixtures ; and whea 
applied will explain phenomena heretofore considered inexplicable. 

From the foregoing it is evident that asphalt cements may be looked 
upon as liquids, but there is another property possessed by them which 
must be considered that does not belong to liquids, as we commonly 
speak of them, and that is they become brittle at certain temperatures. 
Asphalt cements as I have before mentioned become sluggish or hard 
as their temperature is lowered and at a certain hardness show evidence 
of brittleness, this brittleness increasing as their temperature lowers. 
It may be well to explain here that we can increase or diminish the 
softness of an asphalt cement at our will by the addition of a flux or 
harder asphalt. Thus we are able to obtain any degree of consistency. 
As asphalt cements become brittle at a certain hardness and this in- 
creases as they harden, it is most desirable to have the cement as soft as 
possible, thus having the temperature at which it becomes brittle at the 
minimum degree. 

The problem now to deal with is the selection of the sand ; what sand 
which can be practically handled can be used with the softest possible 
asphalt cement and yet make a desirable pavement—that is, one that 
will not shove or mark too much under the traffic of the particular 
street on which it is to be laid on the hottest day. Such a mixture will 
be best able to resist the cold. Of what character must the sand be to 
fulfil this requirement ? 

From what has been said, it is evident that asphalt mixtures are sand 
grains of various sizes held together by the forces of attraction and ad- 
hesion of a liquid that we call asphalt cement. The idea of a liquid 
binding sand grains together is not as novel as one might imagine on 
first thought, and a very common example of this phenomena is exhib- 
ited by a sand beach which the tide has just left ; we find here that the 
sand grains are held together so firmly by the limpid liquid water that 
a wagon may be driven on it and scarcely leave a mark. 

That this hardness is due to the presence of water in the voids of the 
sand is evident, for when the sand dries it becomes loose and easily dis- 
placed. I had a good opportunity at one time to illustrate by a wet 
sand why I preferred that particular sand for paving. When first 
appointed to my present position, I took occasion to make a radical 
change 1n the grade of saud to be used in the asphalt pavements. A 
gentleman connected with one of the paving companies and myself 
were watching the unloading of the first lot of the newsand. The sand 
was wet and cheesy, so to speak—that is, it could be cut out in big 
cakes. It did not look like a good mortar sand. 

My companion remarked that that was not what he would call a good 
sand, and asked me if I was not afraid that I had made a mistake. 

I called his attention tohow much more strongly this sand, which 
was finer, was held together by water than the sand he had previously 
used, and explained that it would be held together proportionately 
stronger when asphalt cement occupied the voids. Practical experience 
has demonstrated the correctness of this choice of sand. That much 
can be learned from a sand when wet, as to what value it will have for 
paving, can be shown by comparing the twogrades of sand just spoken 
of. On comparing these two sands when wet, we find one (the finer) 
packs remarkably hard, while the other packs but slightly. 

Looking upon asphalt cements as liquids, we would expect to find an 
analogous result when paving mixtures are made with these two sands, 
using with each the same asphalt cement—that the mixture made witn 
the finer sand would be harder than that made with the coarser. This 
is what we find in practice: While using a much softer asphalt cement 
with the finer sand than with the coarser, equally hard mixtures are 
produced. The cause of this is explained by the fact that the voids in 
the finer sand are much the smaller in size, which means that the sand 
grains are closer together. It is a well known fact that the smaller 
the space between two solid bodies that are held together by the attrac- 
tion of a liquid between them, the greater the adhesion. 

There are two grades of sand that have small voids, one that is com- 
posed of all very fine grains, and the other is a sand with the grains 
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so graded from coarse to fine that all the large voids are filled with 


smaller grains, and their voids in turn filled with still finer. The lat- 
ter is the most desirable sand for several reasons. Among them are: 
It is more easily handled in the manufacture of the pavement, and it 
requires less asphalt cement, not alone because the per cent. void is 
less, but the total surface area of the sand grains is smaller. 

I have also found that the shape of the grains has considerable influ- 
ence on the hardness of the mixture. The more round and smooth 
the grains of a sand, with all other conditions being the same, the 
softer the asphalt pavement made therefrom. The great difference in 
pavements due to the use of different sands is not appreciated by many. 
It is not merely a theoretical difference to be put aside as too trivial to 
consider in practical work, for there is nothing responsible for more 
failures than the use of the wrong sand. 

The difference in pavements due to the character of the sand used 
can be well illustrated by some practical instances. The pavements 
laid in this city in the summer of 1894 mark as much and in some cases 
more from traffic than do those laid here last year, and some of the 
former crack in cold weather. On comparing the records of these 
pavements the asphalt cement in the former is found to be 20° of pene- 
tration harder than that in the latter pavements, so that the difference 
must be due to the sand. An examination of the sands shows that they 
both have moderately sharp grains with the following mesh composi- 


tion : 
1894 1897. 


Pavement. Pavement. 
Retained on 20 mesh per linear inch...... 4.5 2.5 
sis | = meee oe 40.0 21.0 
= 60 ‘ = ao aca 35.0 35.0 
ai 80 ‘ a = seaeune 9.5 8.5 
- 100‘ ims guerre: 6.0 10.0 
Passing. 100‘ os BE, a aagrars 8.0 24.0 


My attention was first called to the importance of the shape and char- 
acter of the sand grains a few years ago. I was required to make an 
examination of some paving materials for a Western city and found 
that the asphalt cement was as hard as any we were using here.'! The 
sand was moderately fine and, judging from past experience, I believe 
that a softer asphalt cement could be used with it. As the climate of 
this city was subject to greater atmospheric range and much lower 
temperatures than Washington, I wrote advising the use of a softer 
asphalt cement. I was much surprised to hear in reply that they had 
commenced work on the paving, and that the pavement already laid 
was so soft that it would not be advisable to make it still softer. An 
investigation was immediately started to discover the cause of this soft 
ness. Nothing was found wrong until I examined the sand with a 
glass when the grains were found to be so smooth and round that they 
resembled polished glass balls. On further investigation in the labo- 
ratory it was proved conclusively that there was a decided difference 
in mixtures made with sand that was smooth and round and that which 
was angular. All else being the same, the mixture made with the 
smooth sand was much softer than that made with angular sand. This 
hardness of paving mixtures made with angular sand is undoubtedly 
due to the keying into each other of the irregular sand grains. Too 
sharp a sand, that is one that would be so jagged as to be liable to have 
pieces easily broken off, is not desirable, nor for that matter is the use 
of any sand whose grains are liable to fracture. 

As sand is 90 per cent. of the pavement, why should it not be the 
most important ingredient to consider, and when a pavement is at fault 
why should it not be more responsible than the asphalt which now 
bears the brunt of all failures ? 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ES 
THE proprietors of the Oneida (N. Y.) Power and Light Company 
(the local electric lighting concern) are attempting to secure control of 
the Oneida Gas Light Company. Their offer ($125 per share) is, how- 
ever, not likely to be accepted, the Gas Company people deeming their 
property worth $140 per share. 





AT the annual meeting of the Peru-La Salle (Ills.) Gas Light and 
Power Company the officers chosen were: Directors, W. H. Male, J. 
W. Cunningham, C. H. Ellingwood, W. B. Brinton, W. B. McKinley, 
J.M. Haynes and H. R. Wilson ; President, W. B. McKinley ; Vice- 
President, J. M. Haynes; Treasurer, H. R. Wilson; Secretary and 
General Manager, F. W. Bedard ; Assistant Treasurer, J. E. Ludwig. 
The Directors thoroughly discussed the lighting outlook, and as a result 
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of their deliberations Manager Bedard was authorized to make import- 
ant betterments on the plant. 





ADVICES by way of Newark, N. J., dated the 3d inst. are to the effect 
that the Essex and Hudson Gas Light Company, which has succeeded 
to the properties of the Newark Consolidated Gas Company, completed 
its organization on the 1st inst., by naming the following officers : 
Directors, Halsey M. Barrett, Spencer Weart, Uzal H. McCarter, B. M. 
Shanley and George R. Gray; President, B. M. Shanley; Vice- 
President, George R. Gray; Treasurer, Edward C. Lee; Secretary 
and Assistant Treasurer, James P. Dusenberry. It is understood that 
the Board of Directors will be added to in the near future, and that 
local men will likely be chosen. Having received from the United 
Gas Improvement Company the assignment of the lease made to the 
latter by the Newark Consolidated Gas Company, the Essex and Hud- 
son Company at once assumed control of affairs. Of the officers of the 
new Company, Mr. Shanley is one of the moving spirits in the North 
Jersey Street Railway Company, a Director of the Pennsylvania Rail- 
road Company, and a member of the firm of B. M. & J. F. Shanley, 
contractors. Mr. Gray, the Vice-President, was formerly Treasurer of 
the State of New Jersey and is a Director of several Newark financial 
corporations. Mr. Lee, the Treasurer, is of course well known to the 
gas industry as Treasurer of the United Gas Improvement Company. 
Mr. Dusenberry is also well and favorably known to the industry from 
his long connection with the Newark Gas Light Company and its suc- 
cessor. Mr. Barrett is a lawyer, and resides in Bloomfield, where he 
was identified with the gas interests of that section. Mr. McCarter is 
well known as the Treasurer of the Fidelity Trust Company of 
Newark, the institution which took millions of the bonds of the Newark 
Consolidated Gas Company—he is also Secretary and Treasurer of the 
latter corporation. Mr. Weart was at one time City Attorney of Jersey 
City, and is now one of the counsel to the North Jersey Street Railway 
Company. 





AN important trial of the Welsbach burner for street illumination is 
going on in Washington, D.C. The lamps have been placed on 16th 
street, from K street to Massachusetts avenue, and on the latter from 
Dupont circle to Scott circle. 





THE City Council of Findlay, Ohio, has accepted the proposition of 
Mr. William B. Cutter, of Buffalo, N. Y., for the purchase of the city 
gas (natural) plant. The bid of Mr. Cutter was $150,000, and it is 
understood that a plant for the manufacture of artificial gas will be put 
up in Findlay within a year. 





Mr. Bryce McApAm has been appointed Superintendent of the 
Wright Gas Company, of Lorain, Ohio. 





A CORRESPONDENT writes as follows : 
PHILADELPHIA, Pa., December 6th, 1898. 


Dear Editors : I inclosethiscutting : ‘‘ Wooden churches in Norway, 
700 years old, have been perfectly preserved because they have been 
repeatedly covered with coal tar.” It was in the Sun I saw it; you 
know the rest. Here is a new market for tar, and a large one; for 
there are always churches where there are gas works. Just think of 
the square feet of church surface in New York alone! 





THE proprietors of the Carthage (Mo.) Light and Fuel Company have 
notified the consumers that an increase in selling rates is unavoidable. 





A CORRESPONDENT in Dallas, Texas, writing under date of the Ist 
inst., says: ‘‘ At its last meeting the City Council agreed to submit the 
gas controversy to arbitration, the arbitrators to be selected by the three 
district judges of Dallas county. This is regarded as putting the mat- 
ter in good shape for final and fair settlement. Developments in the 
Corsicana oil field continue, and a refinery will begin operations before 
the ist of January.” 





THE authorities of Salem (Mass.) have authorized the placing of 
100 Welsbach lamps on street lighting account. The price agreed on 
is $33 per lamp per annum, on anall night and every night schedule. 





THE Minneapolis (Minn.) Gas Light Company has just issued a hand- 
some pamphlet, embossed and illustrated, intending to show the econ- 
omy and beauty of gas in the kitchen. The book, aside from presenting 
a very neat appearance, gives half tone illustrations of many of the 
modern Minneapolis kitchens, with expressions as to the value of gas 
for cooking, by many of the leading housekeepers of the city. The 
illustrations show that Minneapolis can boast of numerous kitchens 
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that will at least hold their own in comparison with those of other 
cities. The signed letters reveal the names of several of the leading 
citizenesses of the city, and show well how they esteem gas as an aid to 
sensible, satisfactory, economical housekeeping. Many valuable hints 
as to the use and care of gas ranges are contained in the Company’s 
attractive pamphlet. 





THE new generating plant of the Greenfield (Mass.) Gas Company is 
iu successful operation. 





Messes, EManson Mo vinuis, Heury Selignan and Frauklin D. 
Locke are acung as a committee to formulate a plan for the settlement 
of tne differences that act as a bar towards the cousolidation of the in 
terests of the Bulfalo City Gas Company and the Peoples Gas Light 
aud Coke Conpany, of Butfa o, N.Y. 





THe regular quarterly dividend of 2 per cent. by the Troy (N. Y ) 
Gas Company has been payable since the Ist inst. 





Tue S-lect Coineil of Philadelphia has passed the ordinance regu 
ating the duties f the mspector of gas meters and gas provided for in 
tne ie se of the city gas plant to the United Gas Improvement Com 
pany. 





Mk. Epwin M. WaLKetx has been appointed Treasurer and Assistant 
Manager of the D-dham and Hyde Park (Mass.) Gas Company. 





Tat Cedar Rapids (Iowa) Gas Company has purchased a plot of 
ground, the peculiar location of which leads to the idea that the Com 
pany provoses to increase its storage facilities. 





THE plant of the Mount Clemens (Mich ) Gas Company was complet 
ed early this month, and gas is being delivered to the consumers, who. 
we are told, number 300. Certainly a good beginning. 





Tue Bath (Me.) Gas and Electric Company is to be reorganized. At 
the recent meeting of the Company’s creditors. called to hear the report 
of the committee appointed to investigate its affairs, it was shown that 
its business for 1898 returned a greater profit than had been gained by 
it in any other year of its history. 





Tue Sheriff of New York county has received an execution agains! 
the American Gas Control Company, of 853 Broadway, for $4,552 in 
favor of the Benedict & Burnham Manufacturing Company, for bal 
ance due for burners, lamps, etc. The Company made an assignment 
some time ago. 





A OORRESPONDENT at Covington, Ky., forwarded the following clip- 
ping from the Louisville Post, dated December 2d: ‘‘ An important 
conference, though nothing was agreed upon, was held yesterday, 
looking to a solution or adjustment of the large tax claims of the city 
of Louisville against the Louisville Gas Company. Mr. John M 
Atherton, Dr. T. Hunt Stucky and Mr. George M. Davie represented 
the Company, while Mayor Weaver, City Assessor Murphy, Tax Re. 
ceiver Camp and City Attorney Stone represented the city. Perhaps a 
better way of putting it is that all of these represented a joint interest, 
owing to the exceedingly heavy proportion of stock held by the city in 
the Company, and which places this case on a materially different 
footing from the banks when a tax compromise is under discus 
sion. In fact, Mr. Atherton took the position in the conference that the 
Company came to the city as a business partner. Taking up the pass- 
ing of the charter by the State in 1888, stress was laid upon the rigid 
terms enforced in the shape of an agreement or contract, fixing the 
maximum price of gas and making any violation of terms and the 
agreement act as an abrogation of the charter. It was argued that the 
Company at that time figured upon every element of cost in the pro- 
duction and distribution of gas that could be foreseen, and a local tax 
was not then foreshadowed in consequence of the terms of the 
charter agreements. Explanation was made of the franchise or 
new tax feature which was interjected by the new constitution, 
thus creating unexpected conditions which also affected the manu- 
facture and sale of gas. Figures were presented showing that the 
Company had paid $19,200 to the State under the Hewitt law. While 
this would have increased in proportion to the growth of the Company, 
yet it could not have approximated the present tax demanded, which, 
as shown by the estimates, reached as high as $95.000 for one year 
The city is now seeking to recover a total of $250,000, and a reduction 
of this is the request of the Company. The city owns something over 
one fourth of the shares of the Company, holding $925,000 of the 





$3,600,000, and out of the nine Directors the city has four. The city 
never paid for or bought any interest in the Company, acquiring its 
holdings without expenditure. All of these phases were presented by 
the Company’s special representatives, who argued that if the Company 
was so relieved that it could pay a 6 per cent. dividend the city would 
receive $18,500 more annually than now from the Company. It 
was shown that the State Board of Assessors had reduced the Com- 
pany’s valuation for assessment on State account to $1,600.000. Men- 
tion was made of unanticipated heavy expenses, and the pending 
of the Kaufman & Straus suit for $250,000, all of which bad been 
a great burden. After clearly presenting the status of the Com- 
pany, its representatives declared the Company’s desire was to so 
improve its plant and service that a 10 per cent. reduction in the 
seiling rates could be made to the consumers. To accomplish this 
it was necessary to construct a new retort house equipped with mod. 
ern machinery, the expense attendant on which the Company did 
not feel inclined to incur unless some reasonable settlement of the 
tax demands of the city could be reached. With such settlement 
assured, the Company stood ready to immediately pledge the 10 per 
‘ent. reduction to consumers. Another conference will be held in 
« few days to examiue further into the detai!s of the interests and 
juestious at issue.” 





THE gas industry seems to be pretty well recognized by the American 
society of Mechanical Engineers, when it comes to a matter of selecting 
»tfice bearers to rule its affairs ; for at its 19th annual meeting, held in 
New York the close of last month and the beginning of this, the Vice- 
Presidents chosen included Mr. Charles M. Jarvis, of the Berlin Iron 
Bridge Company, of East Berlin, Conn.; and Mr. George B. Stetson, 
President and Manager of the New Bedford (Mass.) Gas and Edison 
Light Company. 





WE understand that the proprietors of the Western Gas Company, 
»f Milwaukee, are in the market for a holder equal to the storing of 
3,000,000 cubic feet. 





Mr. GrorGE P. Browy, of the Fall River (Mass.) Gas Works Com- 
pany, had the misfortune recently to experience all the misery and pain 
hat comes with a fractured leg. His many friends will be pleased to 
know that his complete recovery is only a matter of a short time. 





CoLONEL W. B. MENDENHALL, one of the organizers of, and Director 
in, the Coatesville (Pa.) Gas Company, died about a fortnight ago, in 
Atlantic City, N. J., where he had resided forsome months in the hope 
of benefiting his health, that had been impaired a year or more. He 
was in his 71st year. 





THE Detroit City (Mich.) Gas Company has a scheme underway for 
the reading of its gas meters, which contemplates the employment on 
this work of the sub carriers in the Detroit Post Office. 





THE Detroit (Mich.) Journal, of December Ist, had this to say : 
‘* Ald. Beamer’s clerk forgot to send a check for his gas bill on the last 
day of November. The Alderman himself called on Manager Wal- 
bridge, of the Detroit Gas Company, this morning, and asked him to 
accept a check for the bill without the 10 per cent. penalty. The gas 
manager refused. ‘If the check had been mailed to you last night,’ said 
Ald. Beamer, ‘ you would have accepted it even though it didn’t reach 
you until to-day?’ ‘Yes,’ assented Mr. Walbridge. ‘ Well,’ said 
Ald. Beamer, ‘here is your check.’ Mr. Walbridge explained that he 
didn’t care for the extra money represented by the 10 per cent. fine, 
which is only $17 in this case, but it was according to the Company's 
method of doing business, and he couldn't depart from it. Mr. Beamer 
must pay the $17 penalty. ‘ Just because my clerk forgot to mail the 
check, and even though it is paid just as soon as though he had mail: d 
it?? queried Ald. Beamer. Mr. Walbridge timated that Mr. Beamer 
could take the $17 from the salary of the clerk whose negligence was 
to blame for the fine. ‘ His salary is small, and he can’t afford it,’ said 
Ald. Beamer. ‘ We always do that,’ replied Manager Walbridge, ‘ if 
one of our clerks makes a mistake.’ ‘ Well,’ said Ald. Beamer, ‘I 
shall not doit. I have some humanity left.’ The Alderman paid the 


$17 fine.” 


DurRING the severe storm of Sunday, December 4th, a holder, belong- 
ing to the Consolidated Gas Company, of Baltimore, Md., was 
wrecked. The holder, which was located at the foot of Scott street, 
was of the 2-lift order (about 22 feet in section and 100 feet in diam- 
ster) and rated to retain 300,000 cubic feet. The damage will amount 
to something under $12,000. 
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The Market for Gas Securities. 


nd 


The amusing feature of the week in the city 
gas share market is the beautifully simple 
letter from President Stillman, of the National 
City Bank, who offers ‘‘on behalf of others” 
to pay $300 per share for any stock not con- 
trolled by the others in the Mutual Gas Light 
Company of the City of New York. This 
sum, it is also said, was paid for the Vander 
bilt stock in the Company. Undoubtedly so; 
and how much more. It seems to us that 300 
would be cheap for Mutual. In fact 330 is bid 
on the curb just now. Consolidated sold off 
to 1874, and subsequently recovered to 193. 
The opening to day (Friday) was made at 1924 
to 193. Other city shares are irregular. 

Brooklyn Union is 127 to 1274; 
Chicago, is 110} to 110$;. Consolidated, of 
Baltimore, is 67 bid. We repeat our sugges- 
tion of some time ago that Baltimore is a pur- 
chase. Syracuse gas shows a further decline, 
and By State managed to reach 5{. Lacledes 
are showing pronounced strength. 

The proprietors of the Joliet (Iils.) Company 
have filed a mortgage for $300,000 with the 
Aimerican Trust and Savings Bank, of Chicago, 
the proceeds of which are to be applied to the 
redemption of the coming due bond issue of 
$225,000, and to the improvement of the plant. 
Western gas, of Milwaukee, is in good de- 
mand, and U. G. I. shares are said to be 
booked for a further rise of 20 points. 
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Quotations by Frederic B. Cochran & Co., 
Brokers and Dealers in Gas Stocks, 


20 anp 22 Broap Street, New Yor« Ciry. 
Dec. 12. 


te All communications will receive particular attention 


{> The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated .......see. sees $37,730,000 100 192 19214 
Central Union, Bonds, 5’s 3,000,000 1,000 10544 106% 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 ‘ 

= 1st Con. 5’s....... 2,300,000 1,000 114 4 

Metronolitan Bonds 658.000 ‘ 108 112 

MUtUAL.....ccccccccccccccces 3,500,000 100 330 = 840 

Oe TR ivnddvien-cccdcs 1,500.000 1,000 100 102 
Municipal] Bonds............ 750.000 ; 

New Amsterdam Gas Co... 13,000,000 100 29 2916 
PRE ecidesdiicvses 10,000,000 100 66144 6714 
Bonds, 5'S.ccscceceseeece 11,000,000 1,000 102 1024g 

Northern Union, Bonds, 5’s. 1,250,000 1,000 9444 95% 

New York and East River.. 

Bonds Ist 5's. ........0.- 3.500.000 1,000 111 113 
** 1st Con. 5's 1.500.000 107% «108% 
Richmond Co., S.1.. ..... 348.650 50 70 
- Bonds...... 100.000 1,000 

Baa, ... ccvcceceses ieaas 5.000,000 100 135 139 
Preferred 5.000.000 100 155 162 
Bonds, 1st Mortgage, 5°s_ 1.510.000 1,000 112 114 

Yonkers 299.65 500 130 

Out-of-Town Companies. 

Brooklyn Union ..... 15.000,000 100 1270 1H 
mas 7 Bonds (5's) 15 000.000 1,000 115116 

BR TERED... cocsccceiccses 50,000,000 5U 55g OG 
- Income Bonds. 2.000.000 1.000 75 

Binghamton Gas Works.. . 450,000 100 
beg Ist Mtg. 5's 450,000 1,000 

Bostou United Gas Co.- 
1s Series S. F. Trust.. 7.000.000 1.000 92 a 
2d “ s “6 3.000.000 1,000 80 

Buffalo City Gas Co. ...... 5.500.000 100 1b% «16 

- - Bonds, 5’s _5,250.000 1,000 93 9344 

entral, San Francisco 2,000,000 105 

Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7.650.000 1.000 104 104% 

Ns oi sivenwecoewasses 1,144,700 100 89g 91 
1st Mortgage............ 1,207,000 1,000 101 10344 

Consumers. Jersey City.... 2,000,000 100 sO) a 

ag Bonds .cccoess- 600,090 1,000 102 14 

Cincinnati G. & C.Co....... 8,500,000 100 QWwile 206% 

Consumers, Toronto........ 1,600,000 50 18444 187 

Capital, Sacramento........ 500,000 50 35 
Cc vcwencateas 150,000 1,000 

Consolidated, Baltimore... 11,000,000 100 65 66 
Mortgage, 6°s..... oad 3,600,000 107 107% 
Chesapeake, Ist 6’s..... 1,000,000 
Equitable, ist 6's. ...... 910.000 
Consolidated, Ist 5’s... 1,490 000 ia 

Consolidated GasCo.of N.J. 1,000,000 100 16 21 
_ Con. Mtg. 5's ..... 380,000 1,000 75 80 

Consolidated G. & E. Co.’s., 

Little Falls, N.Y.......... 90,000 100 100 

I ae Kins deeude aan 75,000 “a bu 100 

Detroit City Gas Co........ 4,560,000 50 65 6544 

“Prior Lien 5’s...... 4.546.000 1,000 944 Bk 

Detroit Gas Co., 5’s.... .... 423,000 1,000 
* Ine. 5’s ; 31,000 100 

Equitable Gas & Fuel Co., 

Chicago. Bonds........... 2.000.000 1,000 ‘ 101 
PENS WEIR ..cc0c+- cnececce 2,000.000 75 80 

» ne 2.000.000 : 88 

Grand Rapids Gas Lt. Co.. 1,000,000 50 
be Ist Mtg. 5°S.....00 1,125,000 1,000 ‘ 

RL cance sesecdcencuaes 750,000 25 145 

Indianapolis...... .......+.. 2,000,000 115 125 

= Bonds, 6’s....... 2 650.000 a 106 107 

Jackson Gas Co.........++. 2°0,000 50 
Hot BG. BS. cccccce 250,000 1,000 wa 

POET CIF... sececcccesee 750.000 20 210 - 

Lafayette Gas Co., Ind..... 1,000,000 100 78 3 
Bonds ....0000 secccccece 1,000,000 1,000 90 91 

EDS conesorddss+ enenc 2,570,000 50 . P 

Laclede, St. Louis.......... 7,500,000 100 53% «5334 
Pratetteh. «ccdee.- cecees 2,500,000 100 wt 95 
PR ciladinedd ¥ickeoes 10,000.000 1,000 105% 106 

Madison Gas & Elec. Co 400,000 100 
. Ist Mtg. 6’s........ 350.000 1,000 “e 

Montreal, Canada Secceoces 2,000,000 100 200 a 

Newark, N. J.,GasCo...... 1,000,000 200 «20 
Bonds, 6°S ......+00 esse 4,000,000 ea 128 130x 

LS cn cicverccctanee 1,000,000 2% 262 

Nashville Gas Lt. Co........ 1,000,000 50 110 

Oakland, Cal............ eee 2,000,000 534g OBS 

“ Bonds.....++++ 750,000 





Peoples G. L. & Coke Co., of 














CN cs cacenncnccacss 25,000,000 100 110% 110% 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 20,100,00 1,000 a 108 
2d se --.. 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 240 250 
Rochester Gas & Elec. Co.. 2,150,000 50 52 
Preferred..... aseceecces 2,150,000 50 3=— 106 a3 
Consolidated 5’s..... ++» 2,000,000 ; 87% «= 90 
San Francisco, Cal. ........ 10,000,000 100 881g 89 
St. Paul Gas Light Co...... 1,500,000 100 50 52 
ist Mortgage 6’s........ 650,000 1,000 82 85 
Extension, 6'S..ce-esee0s 600,000 1000 aa aa 
General Mortgage, 5’s 2,428,000 1,000 80 & 
St. Joseph Gas Co....... +e» 1,000,000 100 
= Ist Mtg. 5’s........ 750,000 1,000 m = 
wpenetia, Wh. Tc cdsccscecccs 1,750,000 100 18 15 
OR vc cescsecvccccccts 1,612 000 1,000 8 89 
Washington, D.C .......... 2,600,000 20 20 
First mortgage 6’s...... 6C0,000 ‘ - mr 
Western, Milwaukee 4,000,000 100 ie «86 
Bonds, 5’s ...... 3,830,500 _ 11954 102% 
Wilmington. Del..........-. 550.000 24 206 
: ? 
e 
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Position Wanted. 


Thoroughly competent man wishes position as Superinten 
dent or Manager of a gas or gas and electric plant. 


Address “§. E. R.,” 
1220-tf care this Journal. 











WANTED, 


A Pair of Small Purifying Boxes, 
Complete, with by-pass, etc., for water gas process. Give 
particulars and lowest cash price. 

Address C. F. ROBERTSON, 
1227-1 703 Girard Life Building, Phila., Pa. 


WANTED, 


Two Purifier Boxes about 6 by 12 by 4 feet, or 6 b 
14 by 4 feet, or 7 , 12 by 4 feet, with Overhead Travel- 
ing Carriage and Hoist ; or, 


Four Purifier Boxes, about 6 by 8 by 4 feet, or 7 by 
8 by 4 feet. Connections, 8-inch. 


Give full particulars of construction, past use, present 
condition and lowest price. Address 
EDWARD L. DAY, Manager, 
1227-1 Fond du Lac., Wis. 











For Sale. 


A Small Gas and Electric Light Plant, 


in a Southern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


For Sale, Cheap, 


A No. 5 Roots Exhauster. 


Newly repaired and not since used. Address 
THE ELIZABETHTOWN GAS LIGHT CO, 
1224-4 Elizabeth, N. J 








Backus Heaters at One- 
Third Cost Price. 


We have a stock of various sizes and styles of Backus 
Gas Heaters, in first-class condition, which we offer at one- 
third cost price. 


THE COLUMBUS GAS COMPANY. 
1218tf Columbus, Ohio. 


WE ARE THE ONLY 


AMERICAN 
MANUFACTURERS OF 


LAVA . GAS . TIPS 
SPECIAL . BURNERS. 


Our goods are superior and our 
prices are right. We earnestly 
solicit your business in our lines. 





- The D. M. Steward Mfg. Co., 


CHATTANOOGA, .. 107 CHAMBERS ST., 
Tenn. New York City. 














Our Mica Chimneys 


For Welshach Lights 
BEST IN THE WORLD. 


Get Catalog 
and Discounts. 


4 


The MICA MFG. CO 


Micasrmithe, 


88 Fulton Street, 
N. Y. City. 





2 E 
MICA CHIMNEY. 
Etched Chimneys to 
Order. 





BRAY’S Patent GAS BURNERS 


Are universally used and recommended by leading Gas Companies of 


the world. 


Every Burner stamped with name and Trade Mark. Take no imita- 


tions. 


Made for high and low pressure. Send for description and prices, also for 
ACETYLENE BURNERS. 


We are Sole Agents 


for the United States. 


WILLIAM M. GRANE COMPANY, 


12138312 anda 1133838 Broadway, New Work Oity. 
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WILLIAM M. CRANE COMPANY, 


Office and Showrooms: 1131 and 1133 BROADWAY. 


Gas Appliances for every purpose, and all up to date. 








GAS HEATING STOVES, GAS RANGES, 


GAS FIRES, GAS SOLDERING STOVES, 
GAS RADIATORS, GAS STEAM TABLES, 
GAS LOGS, (FY BEERS TASS GAS CREMATORIES, 
ooo oe oe 
S, (ag eee B AS BURNERS, 
GAS FURNACES, Wiese ioe est Lv GAS TIPS, 
GAS IRONS, GAS SELF-LIGHTING BURNERS. 


BY-PASSES, 
GAS FITTINGS, 


GAS SIGNS, 
GAS WATER HEATERS, 


GAS KILNS, METER COCKS, 
GAS LAUNDRY STOVES, SERVICE COCKS, 
GAS OVENS, WAX TAPERS, 


GOOSE NECKS, 
SOCKETS, ETC. 


GAS PLATE WARMERS, 
GAS OYSTER STEWERS, 





GAS CONTROLLERS, C.F ; TUBING, 
GAS BROILERS, ' IRON CASTINGS. 
FOUNDRY: OFFICE: FACTORY: 
Peekskill, N. Y. 1131-1133 Broadway, New York. 447 to 453 W. {4th St. 








| 


GAS MAIN STOPPER 
| 


For Shutting Off Gas in Mains Temporarily during Alterations or Repairs. 
; song For Particulars Address 
pensive. Write to | 


STROH & OS1US, Pat'ecs, cr SAFETY CAS MAIN STOPPER COMPANY,,. 


Sieh, Aenea Ween, Delsels, Ee. | 211 Hast 116th Street, New York. 












BAXTER & LYNN. onunows trave's specialty 


BRISTOL’S 
Reversible, Strongest, Most Durable, Most Easily Repaired. 

| 

| 


RECORDING 


PRESSURE 
GAUGE. 


For continuous 





GAS ENGINEERING 


AND | records of 
CONSTRUCTION. | | a co 


4 A 3 -_ 
Examination Made of Gas Properties. a \ 
| Daa \\ 
Values Ascertained, and | " \ \\ QS 
Advice as to Management. Te WA \\ 
| 5539557 West Thirty-third Street, New York. | 
OFFICE ; WAYNE COUNTY BANK BUILDING, | We also make the Cheapest and Strongest 
| REVERSIBLE BOLTED TRAYS IN THE MARKET. 
DETROIT, MICH. | Send for Oweddare. 


Simple in Con- 
struction, Accur- 
ate in Operation 

Low in Price. 


Fully Guaranteed. Send 
for Circulars. 


The Bristol Co., 


Waterbury, Conn. 











BxXCERPTsS FROM DECISIONS 


—OF THE— 


BoARD OF Gas CoMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS. 


Mr. E. H. YorKE, New Haven, Conn., Dec. 1, 1898. 


; Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,’”’ which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 
I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and righjs of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 
Yours truly, (Signed) F. C. SHERMAN, Superintendent. 








A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CoO., - No. 32 Pine Street, N. Y. City. 
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Established 1858. ‘ncorporated 1890. 


Cuas. E. GREGORY bags st. Davin R. Daty V. Prest. & Treas. 
. D. ABERNETHY. Sec. 


J.H Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


——262 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


2a —____ 


Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


26a 


SOLE MANUFACTURERS OF THE 


FLEMMING CENERATOR GAS FURNACE 


E. D. Pade A. H. GurKeEs, H. A. "aes. 
President. Vice-President. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y. 




















Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
Manufacturers of ¢ FIRE BRICK 


RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7's, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


FUP bine st. St. Louis, Mo. 


Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


Office, 683 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 








ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 





VAUS. LOT CMLT?. 


23" ST. ABOVE We PACE UAL. LSA 


Fire Brick 
AND 


Cray RETORTS# 














AND EVERYTHING IN THE FIRE CLAY LINE. 








Works, 
LOOEKEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P.0. Box 373 


Successor to WittIAM GARDNER ww Sow 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. §S. 











HENRY MAURER & SON. 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY S 


RETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Retorts, 
BENCH SETTINGS. 


Bien Rrielk Vilaae W+- 


GEROULD'S IMPROVED RETORT CEMENT 


A Vement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and cunolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 


In Casks, 400 sp peu a 5 

n Cas! to poun at cents r pound. 
In Kegs, 100 to 200 * 6 st aes 

In Kegs hat hang 100 “* ‘7s 2 


Cc. L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centrulia, Ills. 








Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 








Materials for Gas Companies 


We have studied and perfected three important points. 


| Our retorts-are made to stand changes of temperature, | 


| the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


‘Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


| We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 


Tueo. J. Smiru, Prest. J. A. TayLor, Sec’y 
A. Lamsua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 





LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim 
mney Tops. Baker Oven Tiles 13x 13x32 
and 10x10x2 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous [llustrations, 


Price, $3.00 


A M. CALLENDER & CO., 32 Pine Street, N. Y. City 
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AND FUEL. 











ALSO BUILDERS OF 


GENERAL OFFICE: 





HIGH-PRESSURE 


WATER-TUBE BOILERS. 


THE HAZELTON OR PORCUPINE BOILER 


IN 5O to 500 H. P. UNITS. 


LARCE-SIZE BOILERS IN STOCK. 


Cable Address, “‘ Paila,’’ New York. 
Telephone Call, 1229-18th Street, New York. 


SINGLE BOILERS OR COMPACT BATTERIES. 
GREAT SAVING OF FLOOR SPACE 


Our new book, ‘‘ The Generation of Power,’’ will be mailed on request. 


THE HAZELTON BOILER CO. 


Sole Proprietors and Manufacturers. 


Stacks, Tanks and Miscellaneous Metal Work. 
- No. 716 E. 13th ST., New York, U.S.A. 


















THE ANDERSON Gareying tink 


Made in all sizes. 





For Cutting Cast, Wrought 
Iron, Gas & Water Pipes. 
7 THE AN 

COMPANY, Manufacturers, 
163 Liverpool st,,E. Boston, Mass | 


N. Y. Office, 135 Greenwich St | 
C. H. Tucker, Jr., Manager. 


DERSON PIPE CUTTER 


WALDO BROS., 


102 Milk S 


| 
| 
| 


A. M. CALLENDER & CO., 32 Prive Sr., N.Y. Crry. 


The Gas Engineer’s 
Laboratory Handbook. 


| 


treet, Boston, Mass | 4, Mm. CALLENDER & CO., 32PixeSr.,.N.Y.Cry. @ 





DGE 


i 









lI 


UILDING 


OUR CATALOGUE 


OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OP 














BRIDGES Designed and 
BUILDINGS teow si) ana 
AND ROOFS - piesa” 





THE BERLIN IRON BRIDGE CO. 


om~@. EAST BERLIN, CONN. . er) 











POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 







By HERMAN POOLE, F.C.S. 
Price, $3- For Sale by 


















By JOHN HORNBY, F.I.C. Price, $2.50. 











~ Gas Investments in Galifornia. 


Nowhere else on this continent does such opportunity exist for 
profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the system to be perfect in 
every respect. Los Angeles alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself in a single year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 
406 Bradbury Building, Los Angeles, California. 

































THE GAS ENGINEER’S POCKET-BOOK. 


o’CONNOR. 
Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 


By HENRY 


Construction of Gas Works. 


Price, ” 


$3.50. 


A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. Y. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


fee—KLONNE-BREDEL em, 
Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 


Machines, Ammonia Plant, Coke Conveyers, Etc. 








we 
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* pabitey Ss > 


amma <a 15 


OM Le ONIER 





Complete Works Erected with Guaranteed Results. 





BASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. Ml. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 
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222 South Third Street, Philadelphia, Pa. 


 Seeees 
* 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 
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Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


- , 2 ; - Be alae 
oman nen lit amen: re lea ——— 
ite : cS ae ee vase 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


NTo. 118 F'arwvell Awenue. - - Milwvaukee, W 1s. 


” Rastern Agents :&MERICAN. GAS co., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ ROOTS’_. 


LATEST IMPROVED GAS EXHAUSTER 


-——AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 


a 














os et io 3 ean ty ss 






























2 . 


INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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WATER GAS, 
COAL GAS, 
ANYTHING GAS, 
“THE WESTERN GAS.” 


FORT WAYNE, INDIANA 


Lowe Coal 
Water Gas 
Gas Bench 
Apparatus. Castings. 
Purifiers. 
Condensers. 
Scrubbers. 
Exhausters. 
Meters. 
Governors. 
Roofs. 
Coal Handling Plants. 
Valves and Special Fittings. 


WILLIAM HENRY WHITE, 


EASTERN AGENT, 
32 Pine St., New York. 


— THE— 


WESTERN GAS CONSTR. CO., 
Fort Wayne, Indiana. 








. Per 





CHAPMAN VALVE MANUFACTURING C0,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’l Office, indian Orchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 








EE ————————————————_ 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %4” to 72”, 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.LC. 
J. P. WHITTIER, Price, $2.50. 


The Gas Engineer’s 
Laboratorv Handbook. 


Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CO., 32 Pine 8r., N. Y. City 


BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gzorez Loner. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND OANNELS. 

By Davm A. Gragam. 8vo., Cloth. Price $8, 


Orders for these books may be sent to this office. 
Ae Mi. CALLENDER & ©00., 








7®@ Bush St., Near Division Ave., Brooklyn, N. ¥.| Ao M. CALLENDEM & UW., 2% Pine Street, N.Y. Cry 


32 Pine Sr., N. Y. Crry 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, _ST. LOUIS, 
SAN FRANCISCO. 



































PUBLIC LIGHTING TABLE. 


DECEMBER, 1898. @ 


\'wable No. 2. 






































i Table No, 1. NEW YORK 

= FOLLOWING TUE || — CITY. 

& MOON. AL Nicut 

3 LIGHTING, 

m Ul gs | 

A E | Light. | Extinguieh Light. aa 

} | || P.M. | A.M. 

Thu. | 1) 5.10 pm) 8.40 pm) 4.20 | 6.10 





Fri. | 2} 5.10 | 9.40 || 4.20] 6.10 







































































Sat | 3| 5.10 }10.30 4.20 | 6.15 
Sun. | 4| 5.00 = {11.30 4.20 | 6.15 
Mon. | 5| 5.00 1@/12.30 am) 4.20 | 6.15 
Tue. | 6} 5.00 1.30 4.20 | 6.15 
Wed.| 7} 5.00 2.40 4.20 | 6.15 
Thu. | 8} 5.00 3.40 4.20 } 6.15 
Fri. | 9| 5.00 4.50 4.20 | 6.15 
Sat. |10) 5.00 6.10 4.20 | 6.20 
Sun. {11| 5.10 | 6.10 || 4.201 6.20 
Mon. |12] 5.10 6.10 || 4.20 | 6.20 
Tue. {13} 5.10NM) 6.10 | 4.20 | 6.20 
Wed. | 14| 5.10 6.10 | 4.20 | 6.20 
Thu. | 15} 5.10 6.10 =} 4.80 | 6.20 
Fri. |16] 5.10 6.10 1 4.20 | 6.20 
Sat. [17] 5.10 | 6.10 4.20 | 6.20 
Sun. |18)10.00 | 6.20 4.20 | 6.20 
Mon. |19|11.10 FQ 6.20 4.20 | 6.20 
Tue. |20]12.10 am! 6.20 | 4.20 | 6.20 
Wed. | 21] 1.20 6.20 4.20 | 6.20 
Thu, 2 2.20 6.20 4.20 | 6.20 
Fri. |23] 3.30 6.20 4.20 | 6.20 
Sat. [24] 4.30 6.20 4.20 | 6.25 
Sun. |25| 5.20 6.20 || 4.20 | 6.25 
- Mon. 26 No L. INo L. 11 420 6.25 
Tue. \27|/NoLeMu NoL. || 4.20| 6.25 
Wed. '28\NoL. |NoL. |) 4.20] 6.25 
Thu. }29| 5.10 pm| 7.30 pm | 4.20 | 6.25 
Fri. |30| 5.10 8.30 = || 4.20 | 6.25 
Sat. {311 5.10 9.30 11 42016.25 


























TOTAL HOURS LIGHTING 
DURING 1898. 








By Table No. 1. By Table No. 2. 

Hrs. Min. Hrs.Min. 
January ....210.40 | January. ...423.20 
February. ..186.40 | February. ..355.25 
March..... 181.20 | March.....355.35 
April.... ...166.10 | April...... 298.50 
Pere 156.40 | May....... 264.50 
cs ws we 144.30 | June......234.25 
 : oe 147.30 | July....... 243.45 
August ... 157.10 | August ....280.25 
September ..169.50 | September. .321.15 
October....186.00 | October ....374.30 
November.. 204.30 | November ..401.40 
December. .218.30 | December. .433.45 























Total, yr. .2129.30 | Total, yr...3987.45 
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Welsbach Commercial Company, 


DREXEL BUILDING, 
PHILADELPHIA. 


WE NOW SEL... 


THE IMPROVED WELSBACH LIGHT 


to all gas companies and first-class dealers in gas appliances. 


St > oe - s . e Pee ? 
NY Rt ~ tlio ening y, brs ; st 


SEND FOR NEW CATALOCUE AND PRICE LIST. 


We are now prepared to furnish our New Combination Pilot Jet By-Pass 


ay amie 


and Adjustable Bunsen. 


Our New Hot Wire Electric Igniter is a great improvement in electric gas light- 


ing. Cannot short circuit. Send for prices and full information. 


All imitations of the Welsbach light are infringements of the Welsbach patents, 
and the public is cautioned against purchasing such. 

Suits brought by the Welsbach Light Company against manufacturers of infringing 
lights and mantles are still pending and undetermined. 

Every genuine Welsbach lamp has the trade-mark, “ Welsbach,” conspicuously 
printed on the package and on the burner itself. 
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Welsbach Commercial Company, 


DREZ-EL BUILDING, 


PHILADELPHIA. 
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The United Gas Improvement Company, 


DREXEL BUILDING, PHILA., PA. 











The Standard Junior, 
The Standard Double Superheater, 


Lowe Water Gas APPARATUS. 








Total Built and under Construction, 


289 Sets—Daily Capacity, 185,675,000 Cu. Ft. 
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ALEX. C. HumPHRErsS, M,E., ARTHUR G. GLasGow, M. Bu. 
BANK OF COMMERCE BUILDING, CaBLe ADDRESS, 9 vicToRIA ST., 
(31 NASSAU STREET.) LONDON & NEW YORK, LONDON, S. W., 
NEW YORK. HUMGLAS.** SNGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 














New YORK, 33 NASSAu ST. PHILADELPHIA, 1932 MARKET ST. GHICAGO, 64 LAKE ST. 


gyn STREET LIGHTING COyp Lp 


-——OWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


GED 1H: NEW IMPROVED == PATENTED @ 
STREET LIGHT BURNER, 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 

Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 


upon application. 
STYLE No. 81. STYLE No. 976 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IM MUNICIPAL LIGHTING. 
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National Gas « Water Company. 


CONTRACTORS FOR Gas Engineers 


Gias Plant Machinery 218 LA SALLE ST., INSPECTION AND ADVICE. 








SOFT COAL OR COKE | CHICAGO. PLANS AND ESTIMATES 
WATER GAS GENERATORS | FOR IMPROVEMENTS OR 
A SPECIALTY. REPAIRS. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


‘i IRON SPON GE yy Saves money, saves labor, and is the most e.ucient purifying material ever offered as a 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 








’ OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 

STEAM JET Compensator and Bye-Pass Valves in the most compact form possit’e. Occupies but 

EXHAUSTER little space; uses very little steam; saves formation of carbon in retorts; increases yield 
* 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO, No. 357 Canal St, New York. 
| " 
Hughes’ Os ans ONEILLS OXIDE, 


| Acts mmediately, and more efficiently than any other puri 








| fying agent now in use. (NATURAL BOG ORE) 
lon 7 | 
“Gas Works,’ 7 ’ conomehget eee For Gas Purification. 


| Has the Largest Annual Sale of Any Oxide 


The in the Wor 
Their Construction and Arrangement, The Chemistry of the World. 
| Illuminating Gas, “! PURIFICATION axD CHEMICAL co, LID, 


| 160, 161, 162 Palmerston Buildings 
And the Manufacture and | By NORTON H. HUMPHRYS. Price, $2.40. : 7 “ 
Distribution of Coal Gas. | A. MN. CALLENDER & CO., 32 Prive St... N.Y. CIty. 








Old Broad St., London, E.C., Eng. 




















| 
| 


Originally written by SAM’L HUGHES, C.E. | P arson’s Steam Blower, 


Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT IN eae AND FOR BURNING BREZEE 
_ J vr) ” V f a ae Pil f 7 
WM. RICHARDS, C.E OR OTHER WASTE MATERIAL 


PARSON’S TAR BURNER, 


FOR USING QOAL TAR AS FUEL. 


PARSON'S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. Nosale 
4. M. CALLENDER & CO..,| unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


82 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 





Qcean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices : 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOKS. 





a S HANDBOOK. By Thos. Newbigging. 6th 
ion. $6. 


COX’S GAS FLOW COMPUTER. $2.50. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 
oo POCKET-BOOK. By Henry O'Connor. 


TECHNICAL GAS ANALYSIS. $3. 


oe © —— HANDYBOOK, by Wm. Richards. 20 


acetmie OF ILLUMINATING GAS. By Norton H. 
Humpbkrys. $2.40. 


HEAT A MODE OF MOTION. By John Tyndall. 


$2.50. 


THEORY OF HEAT. By J. Clerk-Maxwell. $1.50 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 


Lee. 40 cents. 


GASFITTER’S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2 


DIGEST OF GAS CASES. $5. 


| PRACTICAL HINTS = REGENERATOR FURNACES 
By M. Graham. $1.25 


ieee pe ON HEAT By Thomas Box. 2d | PTTOUOR OF COAL TAR AND a 


edition. 


OR. By Geo. Lunge. New edition. $12.50. 


PRACTICAL PHOTOMETRY: A Guide to ar of the A Sy ON THE COMPARATIVE At ge = wr 


Measurement of Light. By W. J. Dibdin. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appi 
cations, $5 ‘ } 


. Vol. IL., Lighting, $4 


IRONWORK : Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 
o. ee Their Arrangement, Construction, Plant and 


$5. 
PRAGHICAL ‘L. HANDBOOK ON GAS ENGINES, by G. Lieck- 


aa FUEL FOR MECHANICAL AND INDUSTRIAL 
RPOSES. By E. A. Brayley Hodgetts. $2.50 
jean SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan. $2. 


COAL: Its History and Use. By Prof.Thorpe. $3.50. 
THE GAS WORKS OF LONDON. By Colburn. 60 cents. 


The above will be forwarded upon receipt of price. 


must be added to above prices. 


UES OF GAS COALS AND CANNELS. By D 
Gakuen $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter.” $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS a LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 





AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT: A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with oR Application te 
Electric Lighting. By A. Palaz, Sc .D. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


— TRANSMISSION OF ENERGY. By G. Kapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES.: $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. 
ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague. $6. 


$3. 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order No 


books sent C.0.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York, 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COE EE. 


MINES, = = 
WHARVES, - 
OFFICE, 


ROUSSEL & HICKS, 
71 Broadway, N. Y. 


W. D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


‘Shaner,’ Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 


Clarksburgh, Harrison Co., West Va. 
- Locust Point Baltimore, Md. 
640 Equitable Building Baltimore, Md. 


BANGS & HORTON 


AGENTS, 
60 Congress St., Boston. 














KELLER ADJUSTABLE 
COKE CRUSHER. 


cneme, Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 

















GREENOUGHE’S 


“DIGEST OF GAS CASES,” 


Frice, 85.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 


It is the only work of the kind which has ever | _ 


been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent tc 


—— Te -—— 


PENN GAS COAL CGO. 


OFFER THEIR 


Coal, Carefully Screened =< Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Rointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No 1 (Lower Side), South Amboy, N. J. 

















EpMUND H. McCuLLoua3H, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, — ahem ts od St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 























Ae M. CALLENDER & CO., 33 Pine St., N.¥. 


‘Toledo, O., and Pittsbpuren, Pa 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 











Correspendence Solicited. 








GAS OIL. 


26 Broadway, New York Citv. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Blig., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all l Sizes. 











Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 
Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 














GAS ENGINEBRING COMPANY. 


INCORPORATED, 
i) Conestoga pepe cite: PITTSBURGH, PA. 


NUFACTURERS OF F. L. SLOCUM, Pres’t. 


ae Gas Works Machine at all kinds, ’ SAM'L WOODS, Sec'y, 


EES AND OWNERS OF 


PTTSBURGH pence ‘SCRUBBER, 


LE AGENTS FOR 


FELDMANN. "AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
Faux System of Recuperative Benches. — 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 

















Ket Murray Manufacturing tompany, 


Steel Gasholder Tanks, 


Sinace, Douste And TRipe-Liet- GASHOLDERS, 
ae HORIZONTAL AND VERTICAL STORAGE OJL TANKS sm. 


Iron Work for Coal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubs Flange, Outside ScrewaaQuick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wayne, Indiana. 
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| BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











Triple, Double and Single-Lift Gasholders. 
[rod Holder Tanks, = CONDENSERS. 





























ROOF FRAMES. Scrubbers, 
Girders. Bench Castings. 
BEAMS | OIL STORAGE TANKS 
PURIFIERS. | Boilers. 
PATENT STANDARD WASHER-SCRUBBER. . 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 











Gas Works Designed and Constructed. 


INOW RABAD YY. 


THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions 


Much of the text has been re-written, in order to keep the work abreast of the constant advances that are beiny 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 
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R. D. WOOD & C0,,"“Sex. sinters ot THE Mitchell Scrubber bone 3 


400 Chestnut Street, Philadelphia, Pa. 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Gas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 


oe Kees = Rating) 
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Send for Pamphlet. 





Dunham Patent Specials. 


ISBELL- PORTER CO.. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 











245 Broadway, New York Gity. =oFFices- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JR., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 














BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! 


THE LOOMIS PROCESS. ...... 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s F Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tonny,” Pa. — or 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Gonn.| ~~~ sun sms, rm 


248 N. Sth 8t., Phila.. Pa 








Also, SERVICE OLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 
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V0 wawawawane SIT " H. RANSHAW, Prest. & Mangr. T. H. Brrou, Asst. Mangr 
, SSon WILLIAM Stacey, Vice-Prest. R. J. TARVIN, Sec. & Treas. 
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| », THE STACEY MANUFACTURING C0 
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Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


‘ 

% 
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Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEORGE SHEPARD PAGE’S SONS, 


AGENTS FOR 


The Ammonia Washer-Scrubber 


The Ammonia Scrubber (late ‘‘Standard”) has been before the American Gas 
Engineers for the past nineteen years. During that time many improvements have 
been made by the builders, the Isbell-Porter Company, until to-day it stands at the 
head of all Scrubbers. The fact of there being nearly ninety in use, with a combined 
capacity of 70,000,000 cubic feet per 24 hours, is of itself sufficient indorsement of its 
merit. There is no other Scrubber built giving so little back pressure and so much 
area per thousand cubic feet. Do not be induced to put in a Scrubber until you 
have acquainted yourself with the AMMONIA SCRUBBER. 


Write for Circulars and Blue Prints. 


609 Wall Street, = 


254 


+575 ete. 


o%erere 
mr 
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New York City. 


W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


Formerly with the Continental Iron Works. 269 Front S tree t, Eas t, Toron to, Cana da. 


Draughtsman and Constructing Engineer. Enspuicoens of He IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
struction of new works or alteration of old works. Special House or Oven Coke. 
attention given to Patent Office drawings. 








Uffice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 








Catalogues, Plans and Estimates Furnished upon Application. 


No. 382 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


«= Gasholders 


Single or Telescopic. With or Without Iron or Steel Tanks. 
OlL TANKS. WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES R. FLOYD'S SONS, “Oregon Iron’ Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, ee and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. | 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, IT'wo, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 
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Capacity of Holder, 500,000 Cu.Ft. 








BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 











ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


from the Union Gas Light Company, of East New York. The contract was completed and the 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
Holder was in actual use in 90 days from receipt of order. 
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THE OHIO PIPE COMPANY, 


wns | WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe, A as SS TEN 


SES” PRAM CAST IRON WATER AND GAS PIPE, 


and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 
Columbus, Ohio FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 
. . 











Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 
Davip Leavitt HouGu, 


26 CORTLANDT ST, N.Y. CITY. “Woe specs, RUMMOND *sLanoRGAN” 


WAVESETC R JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 
AY setimarinans oF & 


Consulting Engineer. a sasriex—(°2 ‘BM? ty 











GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
























Investigations and Appraisals. ree 7 ¢ 1 
Designs and Estimates. me TA — = (] AST, 1} ONG ‘AS A ‘AL 
Contractor. LASEPACUUNEND oF 
. Cc , , 
nee Se GEVERASAESOFTICE, 192 BROAWAY. | GACT IRON PIPE AND SPECIAL CASTINGS 
Special Agent for Selling & Purchasing. | Western Office: Monadnock Block, Chicago, Ills. Alse, eeeaethe haar oh 7 
Y. 


Practical Hints ss on MILLAR & SON, Selling Agents, Utics, N. 
ON THE CONSTRUCTION AND WORKING OF | 


Regenerator Furnaces, 


By Maurice GrauaM, C.E. 





of Plumbers’ and 
Tinners’ Goods. 


\o— Lead Pipe, Solder, 
etc., and Jobbers 


eC Manufacturers or 


Price $ 1.25.6 


CAST IRON PIPE and SPECIALS FOR WATER AND 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


Established i18ss54. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


—ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 


5. 





A. M. CALLENDER & CO., 32 Pine Street, N.Y. 














The amount of gas delivered for 

the coin can be instantly and The gas registered agrees abso- 
positively changed without re- lutely with the amount pur- 
moving the meter or replacing 


any parts. 


chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER GO0,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicitec.. 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
«© ALBANY, N. Y. CHICAGO. 


NEW YORK. 
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NATHANIEL TUFTS METER Co,, 


Established i849. 8 MEDFORD ST., BOSTON, MASS. 


MANUFACTURERS OF 


Dry Gas Meters, Station Meters, Test and Experimental Meters, Meter 
Provers, Photometers, Pressure Registers, Pressure Gauges, Ete. 


—— GAS METERS. 





SLIDE SHUT-OFF VALVE ON OUTLET OF METER. 
ADJUSTABLE CHANGE PLATE FOR GAS FROM 75c., to $3 per 1,000. 
THE EQUAL OF GAS RANGES FOR INCREASING CONSUMERS AND GAS SALES. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, (13! and 1133 Broadway. SAN FRANCISCO, 22! Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 


~a— “Perfect” ” Cas Stoves. od 


THE DIFFERENCE BETWEEN GOOD 
METERS AND THOSE WHICH ARE 
“PRETTY GOOD’ OFTEN MEANS 
THOUSANDS OF DOLLARS TO ASINGLE COMPANY. 


“ vi wuss _ day ty 
<_/MANUFACTUR THE GUARANTEE. 


PERPEEL ita (Os any Her WORK 
: ay METER Bisa IVE. 
— aA, SATIS ON 


Full Line of Sizes Kept Constantly for Sale on the 2B) 


Pacific Coast with 
OFFICE oc FACTORY, ROYERSFORD,PA. 
































































WIESTER & CO., Agents, 


17 & 19 New Montgomery St., San Francisco, Cal. 
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feet, | American Meter Co. 


\ i Somer) 
14 = | Chetan NEW YORK, PHILADELPHIA, 
AR © Nea SAN FRANCISCO. 








Prepayment Meters. 


Suan enn, 
| “Aas Their construction is such that they may 
| 


etl 
—_——— 





be readily readjusted 








» 
| 


when the scale of gas rates is changed. 


HELME & McILHENNY, 


Hstablished 1848. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 
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FACTORY AT ERIE, PA. 














This is the best time 
to look after your repairing. 


Seventy per cent. of old meters run slow. You are losing money 
on them. Let us put them in shape for you, a few at a time, until your 
entire meter equipment is made as good as new. It is better to attena 
to this matter now, before the Gas Stove season is at its height. Prob- 
: ably we can do such work in our fattory better and cheaper than you 
~~ can do it at home, and just now we can do it promptly. 


at The BUHL METERS are as good Meters as you can get. 


DETROIT METER COMPANY, - - Detroit, Mich. 
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The Advertisement of the 


OTTO GAS ENGINE WOBKS, 


33d and Wainut Streets, Philadelphia, 
New York, 39 Cortlandt St., Boston, 19 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 wey Street, New York. 75 N. Clinton St., Chicago. 
WM. S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 











MANUFACTURERS OF 


D\ STATION METERS, 
29) CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Ete, 
Prom pt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 














SIMPLE i = eons Be: _ This Meter is an _ 


unqualified success in 


DURABLE a _ SS? [eee Great Britain. 


Its simplicity of fmeS 
ACCURATE ‘ | 




















struction, and the 





RELIABLE : ; i ; cS a a positive character of 





_the service performed 


All Parts en ? y Nf by it, have given it 














Interchangeable “™ } pre-eminence. 


Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 
Dispenses with “DEPOSITS” and Increases OUTPUT. 





